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Now... only 1 Conversion from VHF to Audio 





» Shown \% size 
"Col Fier Model Ima 


" CRYSTAL FILTERS 





Hycon Eastern is now producing standard Crystal Filters 
with extremely high selectivity at frequencies which eliminate 
the need for multiple conversions. Among these are Model 
13MA and Model 13MB for use in VHF FM receivers. Model 
13MB may be used in AM receivers as well as in the proposed 
split channel FM systems. Their low insertion loss, linear trans- 
fer characteristics and non-microphonic qualities permit their 
location at any point of low signal level such as between the 
mixer and the i.f. amplifier. For FM applications Hycon 
Eastern has available standard Crystal Discriminators centered 
at 13Mc which may be used in conjunction with Model 13MA 
or Model 13MB. 


SMALL SIZE — ONLY 3%"' X 1" X 1%" 


FREQUENCY SHIFT LESS THAN +.005% 
TOTAL FROM —55° C. TO +85° C. 


NON-MICROPHONIC 


UNAFFECTED BY IMPEDANCE VARIATIONS 
COMMONLY ENCOUNTERED IN TRANSISTOR CIRCUITS 


WORKS DIRECTLY TUBE-TO-TUBE OR 
TRANSISTOR-TO-TRANSISTOR WITH NO PADDING 


HERMETICALLY SEALED, NO ALIGNMENT OR 
READJUSTMENT NECESSARY 






ELECTRICAL SPECIFICATIONS — MODELS 13MA and 13MB 


Center Frequency: 13Mc 
Bandwidth at 6 db Attenvation: 30 Ke (Model 13MA) 
Bandwidth at 6 db Attenuation: 15 Ke (Model 13MB) 


Shape Factor: 60 db Bandwidth  _—s«-:‘114.8 










6 db Bandwidth ~~ 1. 
Insertion Less: 6 db Maximum : 
Response Variation: +1 db Maximum 
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Write for Crystal Filter Bulletin 


HYCON EASTERN, INC. 


75 Cambridge Parkway Dept.H-11 Cambridge 42, Massachusetts 
Affiliated with HYCON MFG, COMPANY, Pasadena, California 
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New Phelps Dodge Development 











| Foamflex Coaxial Cable 


with outstanding properties for g 
\ Community Antennas, Signal Circuits / / 


| \ and Aviation Communications _ 
a , y 











Foamflex coaxial cable—a companion lighter weight, longer cable life and im- 
of Styroflex and Spirafil coaxial cables—is proved operating characteristics over 
the latest addition by Phelps Dodge to its solid dielectric (RG) types of cables, with 
unique line of semi-flexible, aluminum good frequency response over wide tem- 
sheathed, communication cables. perature variations. 

This new low-loss, radiation-free cable - * * 
is particularly adapted to use in commu- Foamflex is available in 50 ohm and 
nity antenna systems, signal circuits and 70 ohm impedances. When intended for 
aviation communications, including both underground duct or direct burial instal- 
airborne and ground installations. lations and submarine applications, a 

Foamflex coaxial cable has a number of Habirlene (polyethylene) jacket is sup- 
outstanding advantages. These include plied for corrosion protection. 


A special bulletin describing Foamtiex coaxial cable 
will be supplied upon request. Write Dept. HF. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 
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NORTHROP’S 
NEW GEAR 
GENERATOR 


First of its kind for 
Hobbing Precision Gears 


(HAWTHORNE, CALIF.) Stone Age and Mis- 
sile Age meet in a new and revolutionary 
type of gear generator now in use at 
Northrop Aircraft’s Snark SM-62 mis- 
sile machine shop at Hawthorne. Pre- 
historic granite, polished to optical 


aga 





accuracy, provides the foundation that 
makes this unique Northrop-built gen- 
erator virtually vibrationless. It is de- 
clared by Northrop missile engineers to 
have the most accurate indexing 
machine system of any machine in the 
United States. 

An upper and lower carriage permits 
a two-way optical check of the indexing 
system which is first located manually 
and then adjusted through the optical 
system to an accuracy of one-tenth of a 
second of arc (4.8 millionths per inch). 
Possibility for error is reduced to a 
minimum by a warning from a loud 
buzzer if the machine is out of sequence 
when the operator presses a button to 
start the hob. 

This new device is but one of many 
that illustrate the advanced thinking that 
never ceases at Northrop. In keeping 
with this look-ahead spirit, Northrop’s 
new multi-million-dollar engineering 
and science center, now nearing com- 
pletion, will offer every facility to young 
engineers who will find here the aircraft 
industry's finest scientific installations. 

At Northrop, quality of personnel 
ranks equally with quality of equipment. 
There, an engineer finds himself mov- 
ing quickly ahead on fresh assignments 
that inspire his enthusiasm as well as 
challenge his ability. His initiative and 
ideas are respected, encouraged and 
rewarded. 


2 


























MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop’s new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotless aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-BB. Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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LESS THAN 6 POUNDS OF GYROS 













STABILIZE MORE THAN 60,000 POUNDS/ OF AIRCRAFT 


New CONVAIR F-102A 
All-Weather, Delta-Wing, 
Supersonic Jet Interceptor 


‘Doelcam_ 


RATE GYRO SYSTEM 
in the F-102A features 


3 Doelcam Model JR / Gyros 





with these / outstanding characteristics: 







EXCELLENT LINEARITY: 0.25% of Full Scale. 
LOW HYSTERESIS: Less than 0.1% of Full Scale. 
LOW THRESHOLD: Less than 0.01 Degree/second. 


MICROSYN PICKOFF: Variable reluctance type providing infinite 
resolution and high signal-to-noise ratio. 


FULL SCALE RATE: Up to 1000 Degrees/second. 

FULL SCALE OUTPUT: 5 volts. 

RUGGED: Withstands 100G shock. ° 
VIBRATION: Withstands 15G to 2000 cps. 

SIZE: 2” diameter, 434,” long. 

WEIGHT: 1.8 Ibs. 













In the Convair F-102A Rate Gyro System, Doelcam JR Rate Gyrus 
instantaneously detect aircraft turning rates. Resulting output signals 
stabilize the aircraft throughout its entire range of speed and altitude. 
Teamed with other equipment, this Rate Gyro System makes possible uni- 
form pilot control response for all flight conditions. Model JR Rate Gyros 
are also designed into a number of production and development missile 
programs. Doelcam products and engineering experience are available to 
assist in the solution of your Gyro system problems. Write for Bulletin 


JR-1. 


Shown 2 size 


1400 SOLDIERS FIELD ROAD 


‘Doelcam_ A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 
Synchros * Gyros © Accelerometers © Amplifiers * Microsyns * Servo Motors 
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Orr TO COLLEGE and a head start 
for success. Just as proud as his fore- 
sighted parents who made it possible 
for him to go. 

When the time comes, will your 
youngster be off to college? It takes 
years of planning to meet the cost of 
a college education—which is steadily 
increasing. 

By starting early on a Massachusetts 
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Mutual educational plan tailored to 
your own situation, you can be sure 
that when your child is ready for col- 
lege, the money will be ready too. 


Ask your Massachusetts Mutual man to 
show you how simply the dollars 
needed for a college education can be 
guaranteed ... or call our General 
Agent listed under “Massachusetts 
Mutual” in your phone book. 


Massachusetts Mutual Life Insurance Company 
THE POLICYHOLDER’S COMPANY—ORGANIZED 1851 
Springfield, Massachusetts 
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The cartoon, of course, states the situation in very 
simple terms. But the basic truth is there. Building a 
new chemical installation, paper mill, petroleum re- 
finery or power plant is more than a “do-it-yourself” 
project. Lummus has built over 700 plants through- 
out the world. When you are ready to build your 
next plant, you can call in thousands of trained men 
— without adding to your payroll — by calling in 
Lummus. And remember, your process “secret” is 


safe with half-century-old Lummus. ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


NEW YORK - CHICAGO + HOUSTON + THE HAGUE - LONDON - MONTREAL + PARIS 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 




















Physicists 





Engineers 
Mathematicians 
“hem 
Our need for qualified 


technical people is urgent. 


Write for the Lincoln 


Laboratory folder which 
tells as much as can be told 
about our original devel- 


opment work. 





MIT 


Research & Development 
LINCOLN LABORATORY 
Box 28 Lexington, Mass. 


* scatter communications 
* memory devices ~* solid state 


* radars 
* computers 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 
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STEVENS 


NC RPORATED 
22. ELKIN TREET 
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President's Message. — In his eighth Annual Report to 
the M.I.T. Corporation (page 29), James R. KiLxian, Jr., 
26, President, presented a strong case for advancing edu- 
cation at all levels in the United States, and related the 
Institute’s educational problems to those of the nation. 
The need for increasing the salaries of those in academic 
posts was particularly stressed in Dr. Killian’s penetrating 
report which reflects his educational philosophy. Because 
Dr. Killian’s message this year deals so largely with edu- 
cational topics, it is well to recall that he has been 
awarded the following degrees: D.Sc. from Middlebury 
College (1945), Bates College (1950), University of Ha- 
vana (1953), and Lowell Technological Institute and No- 
tre Dame University (1954); LL.D. from Union College 
(1947), Bowdoin College, Northeastern University, and 
Duke University (1949), Boston University and Harvard 
University (1950), Williams College, Lehigh University, 
and the University of Pennsylvania (1951), University of 
Chattanooga (1954), Tufts University (1955), and Am- 
herst College and the University of California (1956); 
and the D.Eng. degree from Drexel Institute of Tech- 
nology (1948). Dr. Killian has consistently and ably served 
his Alma Mater since his graduation in 1926 with a de- 
gree in Business and Engineering Administration. He was 
appointed executive assistant to President Compton in 
1939, was made executive vice-president of M.I.T. in 
1943, and vice-president in 1945. Following the Mid- 
Century Convocation in 1949, he became the first Tech- 
nology Alumnus to serve as its president. 


Dean’s Message. — “To Begin to Live” (page 33) is the 
text of the address given to the Class of 1956 last June 
by Joun E. Burcnarp, ’23, Dean of the School of Hu- 
manities and Social Studies. Appropriately enough for a 
baccalaureate address, Dr. Burchard’s scholarly address 
dealt with the characteristics of the company of educated 
men. After a successful industrial career in structural 
engineering, housing, and architecture, Dr. Burchard re- 
turned to M.I.T. as professor and director of the Albert 
Farwell Bemis Foundation. From 1940 to 1945 Dean 


(Concluded on page 8) 








McKesson & Robbins, Inc 
Chapman, Evans & Delehanty, 
Architects 


How do you 

compare contractors? 
There’s a difference, you know. We, for example, 
are builders. The major part of every construction 
project—steel work, masonry, carpentry, etc.—is done 
by our own men. We sub-contract only specialty 


work. Saves a lot on every job—and assures fast, 
quality construction. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 

Alfred T. Glassett, '20, President 
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WESTON 
Secondary Standards 
(% of 1%) 
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NO MEASURABLE 
ERROR IN A 





Model 325 self-shielded D-C Laboratory 
Standard (1/10 of 1%)—an improved 
instrument now replacing the world 
renowned Model 5. 





The new Weston model 325 provides a new 
STANDARD of laboratory measurement 


Another WESTON first...a self-shielded primary instrument standard that is 
unaffected by magnetic fields normally encountered in the modern laboratory. 
While the new Model 325 incorporates a special CORMAG® mechanism, 

the overall design provides an even far greater degree of shielding than that 
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no 
measurable error in a 5 oersted field. Thus there is no need for positioning or 
mounting the instrument with reference to the earth’s field; nor to take 

undue precautions when using it in close proximity to current carrying conductors, 
In addition, Model 325 is well compensated for normal room temperatures; 
and a vernier type corrector is provided for precise and rapid zero adjustment. 
This improvement in primary instrument standards is another example of the 
forward thinking and continuous development which have kept WESTON 

the instrument leader since 1888. For complete data on Model 325, or on other 
Weston instruments consult your nearest Weston representative, or write... 
Weston Electrical Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, N. J. A subsidiary of Daystrom, Incorporated. 


WESTON 


Instruments 
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built by Draketown for... 
* Utility or Industrial standby 
* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . . 
at the turn of a valve... or supply that out- 
lying section or plant 100% if desired. 





“ Good Gas insurance ~ 
if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write teday—no obligation. 











[DRAKE & TOWNSEND 


nsulting Des gn* Eng neering* Construction 


11 WEST 42ND STREET » NEW YORK 36,N.Y 




































GEARS 


Made to Your 
Specifications 





You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 








; FREE BOOKLET TELLS WHAT 








THE TABULAR VIEW 
(Concluded from page 6) 
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Burchard was on leave of absence for important w, 
work. He returned to M.I.T. in 1945 to become direct 
of libraries, and was appointed dean of humanities j 
1948 and dean of the School of Humanities and Soi 
Studies in 1950. 
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Professor's Message. — Increasingly industry looks t 
men trained in engineering for its executive talent. 
question that naturally arises, “Who is to train engineer 
for executive posts?” is ably answered (page 36) by Jo 
B. Rak, Associate Professor of History. On the M.LT 
staff since 1939, Dr. Rae is currently visiting associat 
professor of social studies at the Case Institute of Tech 
nology, where he is engaged in studying the history o 
the engineer in business enterprises. His article is 
product of a study of the engineer in business whieh 
has been supported by the Sloan Research Fund of 
M.I.T. School of Industrial Management, the Research 
Center in Entrepreneurial History at Harvard, and the 
Social Science Research Council. 
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Trend of Affairs. — With somewhat different flavor 
than in the past, the Trend includes contributions from 
H. E. Lobdell, ’17, Executive Vice-president of the 
Alumni Association under the title “Twenty-five Years 
Ago This Month” (page 26) and “Individuals Note. 
worthy” (page 20). Joseph E. Conrad, Regional Director 
of the Alumni Fund, contributes the text and layout of 
“First Alumni Fund Conference” (pages 24 and 25). 


APPLICATIONS 
WNLIMITED 





THA 


CO. CAN DO FOR YOUG|..,, 


It ce 


There’s practically no end to the important 

agriculture jobs that CO,—combined with Liquid ATC 
chemistry Carbonic savvy—is doing. Chances are | 
metals this combination can come up with some | nor 
electronics surprising answers for you, too. For Scie 
refrigeration scores of CO> applications, covering all a 
food industry, send for LIQUID’s new free Uni 

drugs booklet, “Applications Unlimited.” Just Ato 
textiles use the coupon below. 
rubber mer 


MAIL THIS COUPON 


ee e@ @ @f% gui 


PEs 


THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Ave., Chicago 23, Illinois TR the 


Send me my free copy of “Applications Unlimited.” F unc 


Name gro 





Company 





Position 
Address. _—- 
City. Zone___ State ELE 
Ha‘ 
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A pound of fuel to light Chicago 


THAT’S ALL THE URANIUM needed to produce atomic 
. . I 
power equal to the energy in 3 million pounds of coal. 


It could light Chicago for a full day! 


ATOMIC RESEARCH is focused on developing an eco- 
nomical way to produce electricity from atomic energy. 
Scientists at Oak Ridge National Laboratory, which 
Union Carbide Nuclear Company operates for the 
Atomic Energy Commission, have already built experi- 
mental power producing reactors that are serving asa 
guide to commercial atom power plants. 


PEACEFUL USES for the atom have also been found in 
the diagnosis and treatment of disease. Radioactivity is 
uncovering important facts about plant and animal 
growth. Industry uses the atom’s radiation to control 





ELECTROMET Alloys and Metals NATIONAL Carbons 
HAYNES STELLITE Alloys Prest-O-LITE Acetylene 


UCC’s Trade-marked Products include 
CraAG Agricultural Chemicals 
PYROFAX Gas 


production processes, to test product quality, and for 
research. 


THE CHALLENGING FIELD of atomic energy is not 
new to the people of Union Carbide. They have been 
pioneering in every phase of this exciting business — 
from the mining of uranium ore to harnessing the atom 
for our future comfort and well-being. 


STUDENTS AND STUDENT ADVISORS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GaseES, and PLASTICS. Write for “Products and Processes” booklet E-2. 


Union CarBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET uCC NEW YORK 17, N.Y. 
In Canada: UNION CARBIDE CANADA LIMITED, Toronto 





SYNTHETIC ORGANIC CHEMICALS 


PRESTONE Anti-Freeze UNION CARBIDE Silicones 


UNION Carbide EVEREADY Flashlights and Batteries LINDE Oxygen BAKELITE, VINYLITE, and KRENE Plastics Dynel Textile Fibers 
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Y now more than twenty companies and foundations have 
established programs by which their employees’ contributions 


to their colleges are matched dollar for dollar. 


Each program is predicated on three assumptions: 


e that the employee benefits continuously by a college ex- 
perience paid for only in part, recognizes the fact, and wants 


to help make this same experience available to others; 


e that the company also benefits continuously by the quality 
of experience of its college-graduate employees and wants, 
therefore, to share in making this experience available to 


others; 


e that the college must continue—in the face of new and in- 
creasing demands—to offer the college experience, and must 


have the support of both types of beneficiaries to do so. 


If these assumptions are correct, matching programs can be powerful 
factors in the support of American colleges and universities. Yet such 
programs can only be successful if college alumni recognize their 


growing obligations and act upon them. 


There are many things alumni can do to help their colleges. But the 
first and easiest thing is to give regularly and substantially to the 


college gift fund. 


GENERAL @@ ELECTRIC 
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this was the last word in blast furnace blowers 


AND-OPERATED plungers in hollowed- 
out tree stumps provided a crude but 
workable source of compressed air for this 
primitive African iron foundry — mark- 
ing an early step in the mechanization 
which permitted man’s evolution from 
the stone age to the iron age. 
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TODAY... the TURBO-BLOWER... 


another history-making development by Ingersoll-Rand 





ersoll-Rand 


11 Broadway, New York 4, N. Y. 


HE HUGE blast furnaces of 

today gulp air at 130,000 
cubic feet per minute. For it 
takes three tons of air to pro- 
duce a single ton of pig iron. 


In steel plants from coast to 
coast, you'll find Ingersoll-Ra 1d 
Turbo-Blowers on the job 24 
hours a day, month after month, 
year after year. Their reputation 
for dependable pe:formance is 
the result of Ingersoll-Rand’s 
continuous research and devel- 
opment in the design and con- * 
struction of air power equip- 
ment. 


If you'd rather make indus- 
trial history than read about it, 
be sure to look into the fine job 
opportunities available with In 
gersoll-Rand. For further infor- 
mation contact your Placement 
Office or write Ingersoll-Rand. 


COMPRESSORS * BLOWERS - GAS & DIESEL ENGINES - PUMPS - VACUUM EQUIPMENT - AIR & ELECTRIC TOOLS - MINING & CONSTRUCTION EQUIPMENT 
ll 
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NEW WORLD FOR AERODYNAMICISTS 


Martin projects of special importance to the future of 
aerodynamics engineering range upward from boundary 
layer control to satellite launching vehicles... from the prob- 
lems of multisonic flight to outer space configuration. 

No other aircraft company in the world is offering finer 
opportunities today in the aerodynamics of tomorrow. 

Contact J. M. Hollyday, Dept. TR-11, The Glenn L. Martin 


Company, Baltimore 3, Maryland. 


Re 
MV £4 FEN 2 Pa 
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Aircraft and missile production, and research 


E+. and development in supersonics, aerodynamics 

-@: and astronautics mark Convair’s continued 

wwe leadership in the aircraft industry. 

GA For the United States Air Force: the B-36 

:@: intercontinental bomber, the B-58 supersonic 

“ee bomber, the F-102A delta-wing supersonic 
interceptor, the world’s first air borne atomic 

ED research reactor, “Atlas,” the intercontinental 

5@: ballistic missile, and the development of an 

oo 


atomic-powered aircraft. 


CV For the United States Navy: the first fleet 
083: operational surface to air guided missile 

wv" “Terrier,” the 80-ton tradewind turboprop 
sc transport seaplane, the XFY-1 delta-wing 
a: vertical rising-and-landing “Pogo,” and a study 
+s contract for naval atomic-powered aircraft. 


GENERAL DYNAMICS 


PARK AVENUE. NEW YORK 22 N Y 
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UNIVERSITY OF CALIFORNIA 


My 


a 


Could you help advance these 


New techniques...new equipment...new knowledge—all are 
in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory’s unique 
scientist-engineer task force teams. 

There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research—today’s most expansive 
facilities in that field...and wide-open opportunities to do 
what has never been done before. 


At UCRL’s Livermore, California, site—interior view of drift tubes in high-current 
linear accelerator designed to deliver 250 ma of 3.6 Mev protons or 7 





F YOU are &@ MECHANICAL Or ELEC- 
| TRONICS ENGINEER, you may be in- 

volved in a project in any one of 
many interesting fields, as a_ basic 
member of the task force assigned each 
research problem. Your major contribu- 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 
nativeness to solve a broad scope of con- 
sistently unfamiliar and novel problems. 

If you are a CHEMIST Or CHEMICAL 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a PHYSICIST Or MATHEMA- 
TICIAN you may be involved in such 
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fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
photography (including work in the 
new field of shock hydrodynamics), 


RADIATION LABORATORY * Berkeley. . Livermorgil 


a 





8 Mev deuterons 


new frontiers? 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 
findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


You can help develop 
tomorrow—at UCRL today 


Send for complete information on the 


facilities, work, personnel plans and 
benefits and the good living your family 











reaction history, critical assembly, can enjoy. @ UCRL 
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DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 
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20-foot high ‘‘coffee grinder’’ for coal 


Towering 20 feet or more above the floor, huge 
C-E Raymond Bow! Mills like those shown 
above do essentially the same kind of a job as 
Grandma’s coffee grinder, except that they 
grind much finer — reducing coal to about the 
consistency of flour — and it takes as much as 
500 horsepower to turn them. Another differ- 
ence is that they operate 24 hours a day, month 
in and month out, to supply the insatiable fuel 
appetites of many of the country’s largest 
power station boilers. 

More likely than not the electricity that made 
your percolator perk this morning came from a 
power station equipped with C-E Bowl Mills, 
for pulverized coal accounts for nearly 70 per 
cent of the nation’s fuel-generated power and 
the C-E Bow] Mill is the country’s most popular 
pulverizer. Just to give you some idea of how 


much coal these mills pulverize, their annual 
output would fill 3,330,000 railroad cars —a 
train long enough to encircle the earth. 

The nation wide — and in fact, world wide — 
acceptance of the Bow! Mill is primarily due to 
its unique grinding principle which assures low 
power and maintenance costs and superior 
operating features. But it is also a reflection of 
the fact that C-E pioneered pulverized coal 
firing way back in the twenties and equipped 
the first power station in the world to be de- 
signed for the use of this fuel. 

Whether your steam requirements can best 
be met by coal, oil, gas, or any of a number 
of special fuels — and regardless of the type or 
size of boiler you need — the C-E line of fuel 
burning and steam generating equipment can 
supply just the right installation for your needs. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 8.946 
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Battery of C-E Raymond Bow! Mills 


STEAM GENERATING UNITS - NUCLEAR REACTORS - PAPER MILL EQUIPMENT - PULVERIZERS - FLASH DRYING S\STEMS - PRESSURE VESSELS - HOME HEATING AND COOLING UNITS - DOMESTIC WATER HEATERS - SOIL PIPE 
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A lower, 14-inch rim gives new cars a lower, lovelier 
silhouette. A lower center of gravity, too, for new sta- 
bility on turns. Next to the road—where safety begins 


—all-new Custom Tubeless Super-Soft-Cushions by 
Goodyear. Their new Twin-Grip tread design, with 8,640 
biting edges, makes the Custom Ride a safer ride. 


NEW TIRES LOSE AN INCH...AND NEW 
CARS GAIN A NEW KIND OF RIDE! 


Soft ...safe...silent— that’s the new Cus- 





you get from this new Goodyear tire is 





tom Ride by Goodyear. 


It’s made possible by the Custom Super- 
Soft-Cushion—the new Goodyear tire 
that’s mated to a lower rim on many of 
America’s newest cars to float you along 
with more air volume at /ess air pressure. 


A lower 14-inch rim gives the new cars a 


sure to hold it. 


Motorists who won’t buy a new car this 
year can get the same triple-tempered 3-T 
Cord body, surefooted tread and smart de- 
sign in an all-new Custom Tubeless Super- 
Cushion that will fit the wheels of their 
present cars—and it costs no more than a 











standard tubeless tire. 
Goodyear, Akron 16, Ohio. 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 


low-to-the-ground look that’s sure to catch 
your fancy—and the soft, comfortable ride 


We put this fish in a bow! fas: 
tened to a fender and took him for 
a ride over highways that included 
railroad crossings. When we 
stopped, he still had plenty of wa- 
ter to swim in. 





See ee MR 


Not a murmur in a mile! There’s no whine 
on the straightaway, and squeal on turns 
has been reduced almost to the vanishing 
point. The Custom Ride is a silent ride. 


You never had it so soft! This great new 
Goodyear tire has a wider cross-section, 
larger air volume—you ride on more air, at 
less pressure. Result: a new softer ride. 











Soft 
NEW CUSTOM TUBELESS SUPER‘ CUSHION 


GOODFYEAR 


Look for this nearby Goodyear dealer sign for better tire values .. . 
better tire care . . . convenient credit terms. 
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Super -Cushion, T. M., The Goodyear Tire & Rubber Company, Akron, Obie 
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M.1.T. Photo 


The New M.LT. 


Alumni who return to Cambridge after an absence of several 
years are frequently surprised at the changes that have taken 
place in Technology structures during their absence. Looking 
west, this aerial view of that portion of Cambridge bounded 
by the Charles River and Vassar Street (right) shows most of 
the Institute’s educational, housing, and athletic facilities. 

In the lower left-hand corner may be seen one of the under- 
graduate dormitories, Walker Memorial (extreme left, only 
partly showing) and the Charles Hayden Memorial Library, 
opening on a grass plot and looking toward the Dorrance 
Laboratory of Biology and Food Technology beyond the park- 
ing area. All Alumni will recognize the main group of educa- 
tional buildings on Memorial Drive near the Harvard Bridge 
at Massachusetts Avenue. On Memorial Drive beyond (west 
of) Massachusetts Avenue are: the Graduate House; parking 
lot; Sancta Maria Hospital (not M.1.T. property); Baker House; 
Moore House (where the Dean of Residence will live); Conner 
Hall and Burton House; with industrial buildings in the back- 
ground where Memorial Drive and Vassar Street appear to 
converge near the Boston University (formerly Cottage Farm) 
Bridge. 

Coming toward M.1.T. along Vassar Street (right) from the 
far end are the buildings of Westgate West and Westgate 
(housing married students); the M.J.T. athletic field; and 
Rockwell Cage (with double curved roof) to the right of 


18 


Briggs Field House, and adjoining the Armory of the Massa 
chusetts National Guard. 

Above and almost in line with the two M.1.T. domes is the 
concrete shell of the Kresge Auditorium. The cylindrical M.1.1 
Chapel appears between one of the foundation points of the 
Auditorium and Bexley Hall. 

Beginning at Massachusetts Avenue and continuing toward 
the bottom of the cut (in line with the Armory) are: the Gug 
genheim Aeronautical Engineering Laboratory (with Sloan 
Metals Processing Laboratory to the right on Vassar Street); 
the Sloan Automotive Laboratory; and Building 24 (built dur 
ing World War II to house the Radiation Laboratory and 
now used by the Departments of Geology and Meteorology) 
Under construction, the new Compton Laboratories may be 
seen to the left of the Dorrance Laboratory and just belou 
Building 24. In the foreground, just to right of center, is the 
Alumni Pool below which (at bottom edge of cut) is the 
12 M.E.V. high-voltage generator. 

The group of low wooden buildings on the left-hand side of 
Vassar Street are structures erected during World War II and 
used, for the most part, for research activities, Between Vassar 
Street and the railroad tracks (right), buildings below (east 
of) Massachusetts Avenue are service buildings or laboratories 
The Hydrodynamics Laboratory is at the extreme lower right- 
hand corner. 
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On the Dean’s List 


® Establishment of two new posts in the office of the 
Dean of Students at the Institute and the appoint- 
ment of a new associate dean of students were an- 
nounced on September 27 by Julius A. Stratton, °23, 
Chancellor. 

Frederick G. Fassett, Jr., Associate Dean of Stu- 
dents, has been named M.LT.’s first Dean of Resi- 
dence, and William Speer, Associate Dean of Students, 
becomes the Institute’s first Associate Dean for 
Counseling. Robert J. Holden, General Secretary of 
the Technology Christian Association, joins the 
Dean’s Office as Associate Dean of Students. 

Pointing out that, last June, a committee composed 
of Corporation, Faculty, and students had proposed 
a $7,000,000 student housing program, Chancellor 
Stratton said: 


Mr. Fassett’s appointment as dean of residence recog- 
nizes the growing residential character of M.I.T., Mr. 
Speer’s appointment as associate dean for student coun- 
seling gives increased recognition to the needs and wel- 
fare of the individual student, and the appointment of 
Mr. Holden as associate dean gives added emphasis to 
the place of extracurricular activities in the educational 
process. 

A member of the staff at M.1.T. almost contin- 
uously since 1930, Mr. Fassett inaugurated in 1951 
M.I.T.’s faculty residence plan under which selected 
members of the Faculty and their families live in the 
undergraduate houses. Dean and Mrs. Fassett have 
been living in Baker House. As dean of residence, 
Mr. Fassett will be concerned with all M.LT. living 
groups, and he and Mrs. Fassett will occupy Moore 
House on Memorial Drive, adjacent to Baker House. 

Dean Speer, formerly headmaster of the Loomis 
School at Windsor, Conn., has been associate dean of 
students at M.I.T. since 1953. Except for four years 
when he was with the U.S. Navy during World War 
II, he has been continuously associated with the edu- 
cation of young people since 1933. 

A graduate of Harvard Divinity School in 1942, Mr. 
Holden was serving as pastor of the First Congrega- 
tional Society (Unitarian) in New Bedford, Mass., 
when he came to M.I.T. in 1953 as general secretary 
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The Trend of Affairs 


of the Technology Christian Association. He and 
Dean Speer will continue to share liaison with the 
clergy at M.LT. 

Dean Fassett was born in Portland, Maine, in 1901, 
the son of the late Frederick G. Fassett (for many 
years associated with the Boston Evening Transcript) 
and Cora Jordan Fassett (also a journalist). He was 
educated in the public schools of Portland and Water- 
ville, and Coburn Classical Institute of Waterville, 
and then entered Colby College, from which he re- 
ceived the A.B. degree in 1923 and A.M. in 1927. He 
was an assistant in journalism at Colby College from 
1926-1927 and an instructor in English at the Univer- 
sity of Maine from 1927-1930. He received the A.M. 
degree in 1930 from the University of Maine. He 
married Miss Julie Pattangall, also a Colby graduate, 
and daughter of the late William R. Pattangall, Chief 
Justice of the Supreme Judicial Court of Maine. 

Dean Fassett joined the M.1.T. staff in 1930 as an 
instructor in the Department of English and History 
(now Humanities), and was named assistant profes- 
sor of English in 1934 and associate professor in 1938. 
Chairman of the Advisory Council on Undergraduate 
Publications, he also served as chairman of first-year 
instruction in his Department and as a member of 
committees on revision of the curriculum, first-year 
instruction, and admissions from 1934-1938. In 1938 
he was appointed editor of The Review, of which he 
had been an editorial associate since 1935. 

Dean Fassett left M.L-T. in 1945 to become director 
of publications and public relations for Carnegie In- 
stitution of Washington, a post which he held until 
returning to the Institute in 1951 as director of pub- 
lications (1951-1953), Summer Session (1951), and the 
Technology Press (1951- ). In 1952 he was ap- 
pointed associate dean of students. 

A native of Englewood, N.J., where he was born in 
1910, Dean Speer was educated in the Englewood 
public schools, the Hotchkiss School, and Princeton 
University, from which he received the A.B. degree 
in 1933. At Princeton he majored in philosophy and 
was on the junior varsity crew. From 1933 to 1941 he 
taught at the Asheville School in North Carolina and 
the Shady Hill School in Cambridge, where he was 
a faculty member of the board of overseers. 
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M.I.T. ‘Photos 








New posts in the Dean's Office will be filled by (left to right): Frederick G. Fassett, Jr., who has been appointed dean of 
residence; William Speer, recently named associate dean for counseling; and Robert J. Holden who comes to the Dean's 
Office as associate dean of students after serving as General Secretary of the Technology Christian Association. 


In 1941, Mr. Speer served as assistant to the head- 
master of the Gilman School in Baltimore, until 1942, 
when he entered the U.S. Naval Reserve and saw sea 
duty in the Atlantic and the Pacific. Upon his return 
to civilian life in 1946, Mr. Speer served as director 
of admissions and director of student life at Rutgers 
University. He served the Loomis School as headmas- 
ter from 1949 to 1952. In September, 1952, he be- 
came a counselor in the Bureau of Study Counsel at 
Harvard University and in 1953 was appointed asso- 
ciate dean of students at M.I.T. 

Dean Holden was born in Natick, Mass., and at- 
tended the Natick public schools. He was graduated 
from Albion College in Albion, Mich., with the A.B. 
degree in 1939, and from the Harvard Divinity School 
he received the S.T.B. degree in 1942. 

Mr. Holden’s first parish assignment was as as- 
sistant minister of the First Unitarian Church in 
Cleveland, where his superior was the late Everett M. 
Baker, former Dean of Students at M.I.T. During 
World War II he was a chaplain with the U.S. Navy, 
serving at the Marine Base at Camp Lejeune, N.C., 
and with the First Marine Division in North China 
between 1944 and 1946. 

From 1946 until he joined the staff at M.L.T. in 
1953, he served as minister of the First Congrega- 
tional Society (Unitarian) in New Bedford. 


Individuals Noteworthy 


® Prominent in the news, since The Review’s last is- 
sue, have been the 14 alumni promotions, elections, 
or appointments enumerated below: 

John S. Ellithorp, Jr.,’17, as-President, Beech-Nut 
Life Savers, Inc. . . . John W. Barriger, 3d, ’21, as 
President, Pittsburgh and Lake Erie Railroad . . 
Robert L. Moore, ’21, as Chairman, Sheraton Corpo- 
ration . . . Frederick S. Blackall, Jr.,’22, as Director, 
American Screw Company. . . Richard L. Bow- 
ditch, ’23, as Chairman, American Coal Shipping, 
Inc.; 
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David W. Skinner, ’23, as Vice-president and Gen- 
eral Manager, Polaroid Corporation . . . Andrew 
Anderson, Jr., 27, as Vice-president in Charge of 
Manufacturing, Underwood Corporation . . . Clar- 
ence L. A. Wynd, ’27, as Vice-president, Eastman 
Kodak Company . . . Professor Howard P. Emerson, 
28, as President, American Institute of Industrial 
Engineers . . . George H. Freyermuth, ’28, as Chair- 
man, Esso Export, Ltd. and Standard Oil Interna- 
tional, Ltd.; 

G. Ross Lord, ’32, as Head, Department of Me- 
chanical Engineering, University of Toronto . . . 
Dayton H. Clewell, ’33, as manager of laboratories, 
Socony Mobil Oil Company . . . Major General Wil- 
liam E. Potter, ’33, as the 12th Governor of the Canal 
Zone . . . Robert C. Casselman, ’39, as Vice-presi- 
dent in Charge of Sales, Polaroid Corporation. 


® During the surnmer, special honors came to two 
members of the Institute Faculty: 

To H. Guyford Stever, Associate Dean of the 
School of Engineering, the Exceptional Civilian Serv- 
ice Award by the United States Air Force for his ac- 
complishment as its Chief Scientist from February 1, 
1955, to July 31, 1956. The citation read in part: 
“Through his ability as a scientist, his understanding 
of long range military needs, and his complete devo- 
tion to the welfare of the nation, he has assisted in 
the early solution of highly technical, scientific, and 
unusual management problems vital to national de- 
fense.” 

To Milton C. Shaw, Professor of Mechanical Engi- 
neering, the llth annual George Westinghouse 
Award by the American Society for Engineering Edu- 
cation. 


® Appointed from the White House as members of a 
10-member team of scientists and engineers organized 
to study the long-range needs of the nation’s airways 
and make recommendations by January, 1957, were: 
Samuel N. Alexander, *35, Ralph P. Johnson, ’36, 
Lloyd J. Perper, ’41, and Michael Witunski, ’43. 
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Killian Greets Freshmen 


® Greeting the incoming class of more than 900 
freshmen who registered at M.I.T. on September 12, 
James R. Killian, Jr., 26, President of the Institute, 
emphasized that “science and engineering are bring- 
ing about explosive changes in our way of life.” 

“There has never been a time when more was ex- 
pected of scientists and engineers, when high quality 
ones were in greater demand, and when there was 
such a wide range of important work for them to ac- 
complish,” Dr. Killian told M.I.T. freshmen at a con- 
vocation in Kresge Auditorium. 

“In their discoveries and advances they move from 
one triumph to another,” Dr. Killian said, “and the 
scientist, engineer, manager, and architect in conse- 
quence become of greater importance to the econ- 
omy, the health, the safety, and the advancement of 
the nation. At the same time that their responsibili- 
ties thus become greater, the requirements which rest 
upon them become more severe. Society and the ad- 
vancing complexity of their work exacts of them in- 
creasingly greater competence, and penetration of 
their specialty, and breadth of outlook.” 

Dr. Killian also warned the new M.LT. students 
that some of them would feel “frustrated by the 
arduous process of drill and learning and _ testing 
which is essential to becoming a professional man. 
But one comes to understand science and its applica- 
tions from the toughening experience of actually do- 
ing science, of penetrating its theory and method, of 
accumulating its facts, and of gaining power in the 
mathematics which scientific work requires.” 

The advantages of extracurricular activities were 
also stressed when President Killian remarked: 

“In activities as well as in academic work, M.I.T.’s 
aim is to develop self-starting, self-directing, self- 
reliant individuals, each seeking for himself some 
accomplishment of distinction.” 


Freshman Week End 


® More than 900 freshmen arrived in Cambridge on 
September 12 to begin traditional Freshman Week 
End activities at the Institute. An additional 4,800 
upperclassmen and graduate students registered on 
Monday, September 17, to bring the expected total 
enrollment for the fall term at M.I.T. to about 5,750. 
Classes began for all students on September 18. 

The first class meeting for the new students was 
held on the morning of September 13 in the Kresge 
Auditorium, with James R. Killian, Jr., ’26, as the 
principal speaker. Other speakers included: Professor 
John T. Rule, ’21, who is beginning his first year as 
dean of students at M.I.T.; Charles N. Satterfield, ’43, 
Associate Professor of Chemical Engineering, who 
this fall begins his first term as chairman of the Fac- 
ulty Freshman Advisory Council; Richard L. Balch, 
Director of Athletics; and Dr. John W. Chamberlain, 
28, Associate Medical Director. Malcolm M. Jones, 
57, President of Student Government at M.LT., also 
addressed the new students. 

Other freshman events scheduled for Freshman 
Week End included informal group meetings, ath- 
letic programs, and a tea for women students. Each 
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On the Horizon 


November 14, 1956 — M.1.T. Club of New York 
will hold its annual Stein Presentation Dinner 
at the Hotel Biltmore in honor of Alfred P. 
Sloan, Jr., 95. Crawford H. Greenewalt, ‘22, 
and James R. Killian, Jr., 26, President, will 
participate. For reservations, communicate 
with C. George Dandrow, ’22, M.I.T. Club of 
New York, Hotel Chatham, 48th Street at Van- 
derbilt, New York City. (PLaza 5-3094) 

January 30, 1957 — Midwinter Meeting of the 
Alumni Association. Walker Memorial, M.I.T. 
Campus. (Dinner 6:00 P.M. Reservations 
should be made through Alumni Office, Room 
1-280, M.I.T.) 

| February 2, 1957 —9th M.1.T. Alumni Regional 

| Conference, Tulsa, Okla. (For further informa- 

tion, consult Barrett B. Russell, 3d, 43, E. I. 

| du Pont de Nemours and Company, 1811 

| 

| 





South Baltimore Avenue, Tulsa 19, Okla.) 
February 16, 1957 — 10th M.1.T. Alumni Regional 
Conference, Chicago, II]. (For further informa- 
| tion consult John R. Kirkpatrick, 48, Arthur D. 
Little, Inc., 9 South Clinton Street, Chicago 6.) 
March 14-16, 1957 — 9th Annual Fiesta, M.I.T. 
Club of Mexico, Mexico City, D.F. (For reser- 
vations consult Clarence M. Cornish, ’24, 
Margaritas 139, Villa Obregon, Mexico 20, 
D.F., Mexico.) 
June 10, 1957 —23d Alumni Day, 1957, M.L.T. 


Campus. 








entering student was also the guest of his faculty ad- 
viser at dinner. 

During Freshman Week End each new student 
met several times with his faculty adviser, a member 
of the Freshman Advisory Council which has been 
established by the Faculty of the Institute to further 
close student-teacher relationships and to aid the de- 
velopment of freshmen in professional competence 
and well-rounded growth. 

Athletic and activities exhibits and rallies were 
held on Saturday, September 15, and freshman ac- 
tivities were concluded with a reception on Sunday 
by President and Mrs. Killian for the new students 
and their parents. 

The Freshman Week End activities disclosed a 
wealth of athletic talent among the entering class. 
About a quarter of the new men had been varsity 
team players in high school and more than 70 of them 
were varsity team captains. Not one of the athletes 
entered the Institute on an athletic scholarship, how- 
ever, for M.I.T. does not award them. But about a 
third of the new freshmen are receiving scholarship 
grants on the basis of academic promise and financial 
need. 

In addition to being talented athletically, more 
than 100 of the freshmen were class officers in their 
preparatory schools and more than 400 were club 
officers. 

This year’s freshman class at M.I.T. comes from 
every state in the union and from more than 25 for- 
eign countries as well. 
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25th ANNIVERSARY REUNION, M. |. T. CLASS OF i931 - 


Metropolitan Photo 
A week end of fun and fellowship, while attending their 25th 
reunion on June 8-10, was enjoyed by members of the Class 
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of 1931 shown above, and on the opposite page, with their 
wives and children. Baker House served as reunion head- 





Extraterrestrial Energy 


" Physicists at the Institute are catching cosmic ray 
showers in tubs in a unique “laboratory” covering some 
hundred acres of New England countryside. They are 
looking for clues that may help solve important prob- 
lems in astronomy, nuclear physics, and cosmic ray 
research. No one knows where cosmic rays come from 
or where they get their fantastic energy, but the ex- 
periments now under way may suggest some answers. 

Cosmic rays are particles which bombard the earth 
from outer space. They hit us continuously with ener- 
gies far greater than man can make — energies which 
sometimes exceed 100 million billion electron volts. 
Scientists do not study cosmic rays directly; instead 
they study the electron showers which are produced 
when the cosmic particles plunge headlong into the 
earth’s atmosphere. 

To catch these electron showers the experimenters 
have spread some 16 tubs over a large circle of coun- 
tryside more than a quarter of a mile in diameter at 
Harvard University’s Agassiz Observatory site in Har- 
vard, Mass. 

The catching tubs contain a plastic material which 
emits little splashes of light when electron showers 
pass through it. These light splashes are counted 
electronically. When a shower contains at least a mil- 
lion particles — and million-particle showers occur at 
the experiment site at the rate of about one an hour — 
an automatic photographic record is made. Data are 
analyzed by M.I.T.’s Whirlwind I computer. 
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By reasoning backward from their records, scien- 
tists expect to be able to learn more about the struc- 
ture of cosmic ray showers, about the fantastic energy 
of the particles that have caused them, and about the 
directions from which they arrive. 

Information on the abundance and direction of ar- 
rival of cosmic rays should be useful to astronomers 
and physicists in estimating the extent and shape of 
our Galaxy, the great aggregate of stars of which our 
solar system is a part. The physicists also expect to 
get new information about interactions between cer- 
tain elementary particles which should be helpful to 
theoretical nuclear physics. 

A similar cosmic ray experiment this summer was 
also conducted at Kodaikanal, India. The Indian ex- 
periment was directed by George W. Clark, ’52, As- 
sistant Professor of Physics at M.I.T., in co-operation 
with B. Vikraam Sarabhai of Ahmedabad. The pur- 
pose of this experiment is to study cosmic rays enter- 
ing from the equatorial region of the sky. Because of 
atmospheric absorption, these rays are not available 
in M.I.T.’s latitude. 

Professor Bruno B. Rossi, the physicist in charge of 
the Institute’s cosmic ray research, hopes that even- 
tually there may be a number of field stations around 
the world participating in the research. 

In charge of the large air shower experiment in 
Massachusetts are three assistant professors of physics 
at M.LT. They are William L. Kraushaar, John D. 
Linsley, and George W. Clark, ’52, who as reported 
above, is now in India. 
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quarters and facilities of the M.I.T. campus provided ample 
accommodations for reunion activities. Ably assisted by several 





committees was Charles W. Turner, general chairman of this 
successful and happy affair which culminated on Alumni Day. 





Computer “Know-How” for Industry 


® Jay W. Forrester, 45, one of the nation’s leading 
engineers in the design and application of large- 
scale digital computers, has become professor of in- 
dustrial management in the Institute's School of 
Industrial Management. 

The new appointment, announced by E. P. Brooks, 
"17, Dean of the School, became effective on July 1. 
“Dr. Forrester’s appointment,” he said, “will assure 
the School of preeminence in the field of applying 
computers and automatic control systems in industry. 
Industry has been hard-pressed to keep abreast of 
computer development and to realize the important 
advantages and savings which these new devices 
now make possible. Dr. Forrester will lead the School 
in a large-scale research and teaching program on 
the problems of using computers for data processing 
and for analyzing business problems.” 

As head of the Digital Computer Division of the 
M.I.T. Lincoln Laboratory, Dr. Forrester has guided 
the technical design of the Air Force SAGE System 
for continental air defense, one of the most extensive 
applications thus far of digital computing techniques. 

While at Lincoln Laboratory and earlier in the 
Servomechanisms Laboratory at M.I.T., Dr. For- 
rester developed the method of “random access mag- 
netic storage” which is now the standard “memory” 
device for reliable, high-speed digital computers. The 
system consists of honeycombs of minute magnetic 
cores, strung on wires. 
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From 1946-1951, as Associate Director of the 
M.1.T. Servomechanisms Laboratory, Dr. Forrester 
was responsible for the design and construction of 
Whirlwind I, M.I.T.’s first high-speed digital com- 
puter which later became the prototype and testing 
ground for many SAGE developments. Since 1951, 
while serving as division head of the Lincoln Labora- 
tory, Dr. Forrester has continued as director of the 
M.I.T. Digital Computer Laboratory operating 
Whirlwind on many problems of the science and 
engineering departments at M.I.T. and elsewhere. 
This work has demonstrated the usefulness of com- 
puters in many fields and has laid a foundation for 
the new Computation Center which is now being 
established at M.I.T. to serve New England colleges 
in co-operation with the International Business Ma- 
chines Corporation. 

Dr. Forrester was born in Anselmo, Neb., in 1918, 
and he was graduated from the University of Ne- 
braska in 1939 “with high distinction.” He came to 
M.LT. as research assistant in Electrical Engineering 
in that year and in 1941 became a member of the new 
M.I.T. Servomechanisms Laboratory. His master’s 
degree in Electrical Engineering was awarded by 
M.I.T. in 1945. 

Dr. Forrester was honored by his alma mater in 
1954, when he received the honorary doctor of engi- 
neering degree at the University of Nebraska. He was 
cited in 1948 by Eta Kappa Nu as an outstanding 
young electrical engineer and last year became a fel- 
low of the Institute of Radio Engineers. 
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First Alumni Fund Conference 


ee 
M.1.T. Photos 


The 108 guests who attended the first Alumni Fund 
Conference were an attentive, absorptive audience 
for the story of what’s and who's news at M.LT. 
Class Agents, Special Gifts Chairmen, and Regional 
Representatives gathered at the Institute on Septem- 
ber 7 and 8 for sessions on the Institute’s past history 
and future plans, to hear the administrative officers 
discuss M.I.T.’s policies and operation, and to lay out 
plans for the 1957 Alumni Fund. 

Alumni Fund Direc- 
tor Henry B. “Chick” 
Kane, ’24, noted for the 
delegates the founding 
of the Alumni Fund in 
1940 with $65,000 in 
contributions, progress- 
ing to the 1956 Fund 
total of over one half 
million dollars; the gen- 
erosity of our Alumni 
in their giving — $53.23 
average gift last year; 
the adoption of Re- 
gional Personal Solicitations to expand the number of 
contributors to the Fund — participation has been 
30% to 35% for the past 10 years; and the initiation of 
the first Alumni Fund General Scholarships — 53 boys 
from 37 states will attend M.I.T. this year from these 
scholarships totaling $50,000; and the anticipation 
that the 1957 Fund shall accede to the standards of 
the previous Fund years. 

Robert M. Kimball, 33, Secretary of the Institute, 
shown at the rostrum in the Kresge Auditorium Little 
Theater, spoke warmly of the part the Alumni have 
played in the $10,000,000 of gifts that were received 
by M.I.T. this year. Kimball estimated that the M.I.T. 
Alumni were either directly or indirectly responsible 
for 95% of these gifts. Seated, left to right on speakers’ 
rT ee ant bs platform are: In- 
. stitute Treasurer 
Joseph J. Snyder, 
2-44: Associate 
Dean Thomas P. 
Pitré, Director 
of Student Aid; 
and Professor B. 
Alden Thresher, 
20, Director of 
Admissions. 











President James R. Killian, Jr., 26, acknowledged 
the major role performed by the Alumni Fund 
workers, citing the facilities and services on the 
M.L.T. campus that the Alumni Fund helped make 
possible: Baker House, Hayden Library, Compton 
Laboratories, and the Scholarship Program. Dr. Kil- 
lian also stated that M.L.T. is now the largest founda- 
tion in the United States 
for operating a school of 
technology. Other guests 
at the speakers’ table — 
Professor Jose C. Ber- 
tino, 23, of University of 
Buenos Aires; H. E. 
Lobdell, ’17, Association 
Executive — Vice-presi- 
dent; and Avery H. 
Stanton, 25, Fund Board 
Chairman. Obscured by 
Dr. Killian is Harvard 
Fund Director David 
McCord. 

Alumni Fund Board Chairman Avery H. Stanton, 
"25, made the presentation of the Alumni Fund’s per- 
formance and service awards. Receiving awards were: 





Edward H. Davis, 01 Non-Reunion Class with 
(Photo: Below Right) highest participation (1901- 

60%) 

Class having greatest num- 

ber of contributors (1950- 

466) 

Parke D. Appel, ’22 Class giving _— greatest 
amount since inception of 
Fund (1922-$178,680) 

Charles W. Loomis, 16 Class with greatest amount 
from Special Gifts pros- 
pects (1916-$7,308) 

E. Sherman Chase, 06 Outstanding performance 
in Reunion giving (50th) 

Edward B. Hubbard,’31 Outstanding performance 

Ralph H. Davis, ’31 in Reunion giving (Co- 
Chairmen — 25th) 

Wm. H. Schield, Jr.,’46 Greatest participation, Per- 

sonal Solicitation Region 

over 100 Alumni (Mil- 

waukee — 53.6%) 

Greatest participation, Per- 

sonal Solicitation Region 

less than 100 Alumni 

(Nashua, N.H. — 86.4%) 


Mark H. Baxter, ’50 


Louis A. Arnold, *42 


Service Awards for 
serving as Class Agents 
since 1940 inception of 
Alumni Fund: 


Harry H. Young, ‘91 
Edward S. Chapin, ’98 
Burt R. Rickards, ’99 
Charles E. Smith, ‘00 
Orville B. Denison, *11 
Laurence C. Hart, 713 
Royal Barry Wills, 18 
Alf K. Berle, ’27 

L. H. Flanders, Jr., 33 
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Key addresses of the two-day conference were 
given by M.I.T. Chancellor Julius A. Stratton, ’23, 
and Association President Theodore T. Miller, ’22. 

Chancellor Stratton (below, left) told the conferees 
of three major policies in which direction the Insti- 
tute is moving. 


1. Student housing facilities need be expanded. Of 
today’s 5,500 students 2,200 are housed on campus. 
Since a residential community contributes to the 
educational process, more campus housing should 
be provided for undergraduates, graduates, and mar- 
ried students. There is a problem of both location 
(Are we wrong in dividing our campus by Massa- 
chusetts Avenue?) and expense (Should a student pay 
the entire cost of housing 
whereas he pays only half his 
educational costs?). Present 
plans are for the West Campus 
to be the focus of attention 
for undergraduate activity 
and the East Campus the cen- 
ter of graduate housing. 

2. Curriculum has _ been 
changing in both substance 
and method of approach. En- 
gineering education in the 
United States today is at the 
crossroads with questions be- 
ing raised as to whether an 
engineering education has 
become obsolete and the ac- 
cusation made that it has 
failed to keep pace with sci- 
ence and industry. Changes 
should be made in the Institute’s curriculum. Engi- 
neering has become complex and sophisticated neces- 
sitating increasing emphasis on systems design. The 
components are still important but subordinate to 
systems. There is a need to examine the widening 
gap between educational need versus limitations of 
four-year work; perhaps M.I.T. should begin experi- 
mentation with a five-year program. Humanities are 
not diluting science and engineering when today’s 
society demands so many diverse talents of its mem- 





bers. Students thus should not break away too soon 
from a general program to a specialized one. 

3. Graduate enrollment at the Institute is increas- 
ing: 2,000 students of M.I.T.’s 5,500 total enrollment 
are taking graduate work; 30 years ago the ratio was 
one in 10. Industry today demands more graduate 
degrees which has resulted in M.LT. shifting the em- 
phasis from a predominantly undergraduate educa- 
tion. There is a definite movement toward graduate 
and post-doctoral work. We may foresee the time 
when there will be about an equal balance of under- 
graduate and graduate enrollment. 

President Miller (at right) introduced his remarks 
with a review of the Association’s past accomplish- 
ments: the eight Regional Conferences sponsored by 
the Alumni Clubs; Alumni Day; Midwinter Meeting; 
Alumni Council Meetings; two thirds of M.I.T. Cor- 
poration are Alumni; the Ryer 
study of student housing, 
headed by Edwin D. Ryer, 
"20, former Alumni Associa- 
tion President. 

Looking ahead for the 
Alumni Fund, 1965 has been 
established as the target year 
for Fund accomplishment, the 
silver anniversary of the 1940 
founding of the Alumni Fund. 
The goals are a $1,000,000 
gift total and a 60% participa- 
tion. This can reasonably be 
accomplished with the co- 
operation of our Alumni 
through the work of the Class 
Agents, Special Gifts Chair- 
men, and Regional Personal 
Solicitations. 

Top project for the coming year is the sponsoring 
of a program to acquire more quality in the teaching 
of science in the secondary schools. Our association 
publications and communications will be used for 
this purpose. On a local level the Alumni Clubs will 
be asked to undertake activities that will locally im- 
prove science teaching and encourage the top stu- 
dent to study to become science teachers. 








Conference on Information Theory 


® Technical discussions of current theories on infor- 
mation and communication drew more than 300 
scientists and engineers to the Institute on Septem- 
ber 10 for the opening of a three-day symposium. 
Peter Elias, 2-44, Associate Professor of Electrical 
Engineering at M.I.T., was chairman of the Planning 
Committee for the symposium. 

The symposium was organized jointly by M.LT.’s 
Research Laboratory of Electronics and the Profes- 
sional Group on Information Theory of the Institute 
of Radio Engineers. Additional sponsors included 
the International Scientific Radio Union, the Office of 
Naval Research, the Air Research and Development 
Command, and the Signal Corps Engineering Labo- 
ratories. 
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Nineteen papers were presented by research 
workers on such topics as coding information, infor- 
mation sources, problem-solving by machines, the 
effects of noise on communication efficiency, techni- 
cal differences in languages, and the human memory 
as an information-storing device. While discussions 
were on a theoretical level, they pointed toward such 
probiems as increasing the number and range of 
television channels, mechanical transcription and 
translation of languages, and matching communica- 
tion systems more effectively to the people who use 
them. 

Norbert Wiener, Professor of Mathematics at 
M.LT., and one of the pioneering scientists in infor- 
mation theory, spoke at the symposium banquet 
which was held at the M.L.T. Faculty Club, and was 
well attended. 








Twenty-five Years Ago This Month . . . 


" The Institute mourned the passing of Samuel 
Wesley Stratton, its eighth president from 1923-1930, 
when he became chairman of the Corporation. Born 
at Litchfield, IIl., on July 18, 1861, he was graduated 
as a member of the Class of 1884 at the University of 
Illinois and continued as a member of its staff until 
1892, when he was appointed to the faculty of the 
University of Chicago, where he became professor of 
physics in 1898. 

For a number of years Dr. Stratton had been in- 
terested in the establishment of a National Bureau of 
Standards at Washington, and in 1900 he brought 
this matter to the attention of Lyman J. Gage, who 
was then Secretary of the Treasury. Dr Stratton 
was asked to draft a bill for the establishment of such 
a bureau, and it was largely through his efforts in 
presenting the proposal before Congress that the bill 
was passed on March 3, 1901. He was then appointed 
director of the new bureau and served in that posi- 
tion until 1923. Under his leadership, the Bureau of 
Standards grew from a very small institution, em- 
ploying a few workers in science and housed in tem- 
porary quarters near the Capitol, to a staff of over 
900 housed on its own site. 

In 1923 Dr. Stratton was asked to become president 
of M.I.T., and from that time until 1930 he served 
with distinction as the chief administrator of the In- 
stitute. In 1930, at his suggestion, the Corporation 
decided to divide the heavy executive responsibili- 





Samuel Wesley Stratton: 1861-1931 
Dy 


From a photograph made Harris and Ewing at the time of 
his election as M.1.T.’s 8th President. 
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ties, and Karl Taylor Compton, noted pnysicist, be- 
came M.LT.’s ninth president. Dr. Stratton then 
became chairman of the Corporation, a post he occu- 
pied at the time of his death from a coronary occlu- 
sion on October 18, 1931. 

. . Congratulations were being extended to Lois 
L. Howe, ’90, upon becoming the first woman to be 
elected a fellow of the American Institute of Archi- 
tects; to Mary O. Soroka, ’26, upon becoming the first 
woman to receive a certificate as civil engineer from 
the authorities of the state of New York; and to three 
recent recipients of honorary doctorates — President 
Karl T. Compton from Stevens Institute, John R. 
Freeman, 776, from Yale, and Arthur D. Little, °85. 
from Columbia. Drs. Freeman and Little, who were 
life members of the Institute Corporation, had pre- 
viously served, respectively, as the 7th and 28th presi- 
dents of the Alumni Association in 1897-1898 and 
1921-1922. 

. The Faculty welcomed three new members: 
Ralph E. Freeman as Associate Professor of Eco- 
nomics; Philip M. Morse and Wayne B. Nottingham 
as Assistant Professors of Physics. 


Witold Hurewicz: 1904—1956 


® Witold Hurewicz, Professor of Mathematics, died 
in Yucatan, Mexico, on September 6. He had been 
injured the previous day while climbing in ancient 
ruins during a vacation trip to Yucatan. During 
August, Dr. Hurewicz had been in Mexico City at- 
tending a mathematics conference and then he went 
on a vacation trip to Yucatan, planning to return to 
M.I.T. for the beginning of classes in September. 

Professor Hurewicz was known as one of the 
world’s most creative mathematicians. He published 
his first research paper in 1927 and his most recent 
one only a few months ago. His extreme originality 
in creating mathematical concepts was shown in a 
series of papers in 1935 in which he founded homo- 
topy theory, today the major branch of topology 
which has become one of the main topics of mathe- 
matical research throughout the world. 

His fundamental work on the topological theory of 
dimension was the basis of his well-known book, Di- 
mension Theory, which he wrote in collaboration 
with Henry Wallman. In addition to his work in 
algebraic topology, Professor Hurewicz made signifi- 
cant contributions to set-theory, theory of functions 
of a real variable, ergodic theory, differential equa- 
tions, and point-set topology. 

His generosity and warmth toward all his col- 
leagues and students, and his devotion to science 
reflected his deep-rooted belief in the essential unity 
of science and human ideals. 

A native of Lodz, Poland, Professor Hurewicz re- 
ceived his Ph.D. from the University of Vienna in 
1926 and was a lecturer at the University of Amster- 
dam before coming to the United States in 1936. Dur- 
ing World War IL he was on the staff of the Institute’s 
Radiation Laboratory, and he joined the M.1.T. Fac- 
ulty in 1946. A naturalized American, Professor 
Hurewicz was a fellow of the American Academy of 
Arts and Sciences and a member of Sigma Xi, the 
American Mathematical Society, and the Association 
of Cambridge Scientists. 
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Sidney B. Moody 


Photographed while celebrating their 50-year reunion on the week end of June 8 at Snow Inn, Harwichport, were the follow- 
ing members of the Class of 1906 and their wives (Left to right, sitting): William J. Cady, Floid M. Fuller, Charles H. Shapleigh, 
Guy H. Ruggles, Herbert J. Ball, Ernest M. Smith, James B. L. Orme, Mrs. Orme, William G. Abbott, Jr., Mrs. Tillson, Percy 
E. Tillson, Richard V. McKay, Edwin B. Bartlett, Mrs. Harold V. Coes, and Edward B. Rowe. (Standing, left to right or front 
to rear): Samuel L. Ware, Harold W. Beers, Burton W. Kendall, Mrs. Ware, Mrs. Darling, Mrs. Charles H. Shapleigh, Mrs. 
Kendall, Henry E. Darling, Mrs. Coey, Otto B. Blackwell, Stewart C. Coey, Mrs. Kidder, James W. Kidder, Herbert L. 
Williams, Mrs. Ross, Robert J. Ross, Terrell Bartlett, Mrs. Kearney, Mrs. Floid M. Fuller, Stephen Kearney, E. Sherman Chase, 
Mrs. Chase, Allyn C. Taylor, Mrs. Taylor, Mrs. Herbert W. Dean, Mrs. Guernsey, George R. Guernsey, Andrew B. Sherman, 
Herbert W. Dean, Mrs. Sherman, Sherley P. Newton, Thomas L. Hinckley, Mrs. Walsh, Mrs. Hinckley, William J. Walsh, Harry 


L. Lewenberg, Harold V. Coes, Mrs. Lewenberg, Mrs. 


Edward B. Rowe, Chester A. Hoefer, and Mrs. Hoefer 





Administration of Sponsored Research 


® A new Division of Sponsored Research has been 
established at the Institute, according to Edward L. 
Cochrane, ’20, Vice-president for Industrial and Gov- 
ernmental Relations. In replacing both the Division 
of Industrial Coéperation and the Division of Defense 
Laboratories (which now cease to exist), the new Di- 
vision of Sponsored Research makes possible the es- 
tablishment of unified administrative policies for all 
research work at M.LT. 

Research work at the Institute is largely spon- 
sored either by private enterprise or by governmen- 
tal agencies, such as the Department of Defense, the 
Atomic Energy Commission, the National Science 
Foundation, or the National Institutes of Health. 

Privately supported research and a substantial pro- 
portion of the government-sponsored research (other 
than the urgent defense work performed for the De- 
partment of Defense) is a vital part of the educational 
program. It is conducted under the scientific and 
technical direction of the Faculty in the campus 
laboratories. The urgent defense work done for the 
Department of Defense, on the other hand, is largely 
conducted in defense laboratories and is generally 
independent of academic departments. Because of the 
urgency of such work, the personnel involved are 
devoted solely to its effective accomplishment. The 
new Division of Sponsored Research has now taken 
over policy guidance and general administration for 
both kinds of research. 

F. Leroy Foster, ‘25, who succeeded the late Na- 
thaniel McL. Sage, °13, as Director of the Division of 
Industrial Coéperation, has been appointed director 
of the newly created Division of Sponsored Research. 
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He is a former member of the Faculty and nationally 
recognized in the field of research administration. 

James M. West, who was an assistant in the Divi- 
sion of Defense Laboratories, has been made asso- 
ciate director of the Division of Sponsored Research. 
He is a graduate of Dartmouth College (1935). 
Thomas W. Harrington, Jr., has been appointed as- 
sistant to the director for personnel administration. 
He is a graduate of Harvard University (1950). 


Deutsch Named Fellow 


® Karl W. Deutsch, Professor of History and Political 
Science, has been named a fellow at the Center for 
Advanced Study in the Behavioral Sciences, Stan- 
ford, Calif., for the year 1956-1957. One of 49 fellows 
representing 29 universities or research institutions 
in this country and abroad, Dr. Deutsch will spend 
the year in advanced behavioral research at the 
Center. From funds provided by the Ford Founda- 
tion, the Center opened in 1954 as a new kind of 
institution for the study of human behavior. 

Since he joined the M.LT. Faculty 14 years ago, 
Dr. Deutsch has also served as chief of research sec- 
tions of both the Office of Strategic Services and 
the State Department; as staff member of the secre- 
tariat of the United Nations Conference on Interna- 
tional Organization at San Francisco; and as visiting 
professor, lecturer, or consultant at Williams College, 
Babson Institute of Business Administration, Colum- 
bia University, and Princeton University. 

Dr. Deutsch has published numerous research 
articles and symposia in the fields of history, com- 
munications theory, and political science. He is the 
author of Nationalism and Social Communication. 
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New Corporation Members 


= James P. Baxter, 3d, President of Williams College, 
has been appointed a special term member of the 
M.I.T. Corporation, according to an announcement 
by James R. Killian, Jr., 26, Technology’s President. 
In addition to the appointment of Dr. Baxter, three 
new alumni term members are: Dwight C. Arnold, 
27, President of Arnold-Copeland Company, Inc., 
of Boston; Edward J. Hanley, ’24, President of the 
Allegheny Ludlum Steel Corporation of Pittsburgh; 
and Augustus B. Kinzel, ’21, Vice-president for Re- 
search, Union Carbide and Carbon Corporation, and 
President of the Union Carbide and Carbon Research 
Laboratories, Inc., of New York City. 

Theodore T. Miller, ’22, newly elected President 
of the M.I.T. Alumni Association, will be an ex-offi- 
cio member of the Institute’s Corporation for the 
next year. Mr. Miller is president of the Polymer 
Chemicals Division of W. R. Grace and Company, 
New York. 

Dr. Baxter, winner of the 1947 Pulitzer Prize in 
History, was professor of history at Harvard Univer- 
sity for 12 years prior to his appointment as presi- 
dent of Williams College in 1937. He received his 
bachelor’s and master’s degrees at Williams, and 
master’s degree and doctorate at Harvard University, 
and is holder of 12 honorary degrees. Dr. Baxter was 
historian of the Office of Scientific Research and 
Development from 1943-1946, and is a member and 
trustee of many educational and scientific societies. 

Mr. Arnold, retiring President of the M.I.T. Alumni 
Association, has also served as vice-president of the 
Association and member of its Executive Commit- 
tee, Alumni Council, and Alumni Fund Board. He 
is a director of Stevens-Arnold, Inc., and a corpora- 





tor of the Home Savings Bank and South Boston 
Savings Bank. He is a member of Brae Burn Coun- 
try Club, 76 Club of Boston, Boston Madison Square 
Garden Club, Newcomen Society, and American 
Ordnance Association. 

Mr. Hanley, who served on the Corporation Visit- 
ing Committee on the School of Industrial Manage- 
ment from 1954-1955, is a director of the Allegheny 
Ludlum Steel Corporation, Titanium Metals Corpo- 
ration of America, Duquesne Light Company, Penn- 
sylvania Economy League, and Allegheny Valley 
Hospital. He is a member of numerous business and 
engineering organizations, as well as the Duquesne 
Club, Oakmont Country Club, and Union League 
Club of New York. 

Dr. Kinzel is chief consultant in metallurgy to the 
Atomic Energy Commission’s Los Alamos, Argonne, 
and Oak Ridge laboratories; a member of the Ad- 
visory Panel on General Sciences, Office of the Sec- 
retary of Defense; and chairman of the Advisory 
Committee to New York University’s Institute of 
Mathematical Sciences. Formerly on M.I.T.’s Cor- 
poration Visiting Committee on the Department of 
Metallurgy, Dr. Kinzel is a director of the American 
Institute of Mining and Metallurgical Engineers. He 
is a member of the Metropolitan Museum of Art, 
Museum of Modern Art, Berkshire Museum, and 
Friends of Music (Lenox, Mass.). 

Mr. Miller, long active in M.1.T. alumni affairs, 
has served as alumni member of the Corporation 
Visiting Committee on the Department of Modern 
Languages, member of the Alumni Association’s 
Executive Committee and Alumni Council, and 
chairman of the Alumni Fund Board. He is also a 
director of the Boston Fund and the Middlesex 
Products Corporation. 
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The perennial popularity of Cape Cod summoned the Class of 1913 to the New Coonamesset Inn at Falmouth on Saturday, June 
9, to celebrate its 43rd reunion. Happily pictured above are (First Row — left to right): Mrs. Burton L. Cushing, Mrs. Charles 
W. Brown, Mrs. Herbert G. Shaw, G. Philip Capen, Mrs. Bion L. Pierce, R. Charles Thompson, William R. Mattson, Mrs. 
Crocker, Zenas Crocker, Jr., Mrs. Rand, and Harold M. Rand. (Second row — left to right): Mrs. John B. Farwell, Miss Betsy 
Wood, Mrs. Charles H. Wood, Mrs. A. Laurence Brown, Mrs. Stuart J, Eynon, Mrs. Geoffrey M. Rollason, Mrs. Hilding N. 
Carlson, Mrs. G. Philip Capen, Miss Janet Mattson, Mrs. Paul V. Cogan, Andrew Vogel, Mrs. Brewster, and Ellis W. Brewster. 
(Third Row — left to right): Wm. Newsome Eichorn, Bion L. Pierce, John B. Farwell, Charles W. Gotherman, Stuart J. Eynon, 
Burton L. Cushing, A. Laurence Brown, Herbert G. Shaw, Geoffrey M. Rollason, Nathan H. Poor, 2d, Hilding N. Carlson, Ken- 
neth A. Scott, Charles H. Wood, Edward H. Cameron, Paul V.Cogan, Eugene L. Macdonald, Lester G. Gustin, and Charles W. 
Brown. 
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M.I.T. Photo 


View of the Charles River Basin and downtown Boston, as seen from the M.I.T. Graduate House, at the intersection of Mas- 
sachusetts Avenue (Harvard Bridge) and Memorial Drive. 


Presidents Annual Report 


Need for M.I.T. to expand facilities and increase Faculty salaries is 
emphasized in the President’s eighth annual report to the Corporation 


l n his eighth annual report to members of the M.I.T. 
Corporation on October 1, James R. Killian, Jr., '26, 
President of M.I.T., dealt ably and penetratingly 
with broad fundamental topics of education in the 
United States. The seriousness of providing adequate 
and first-class, educational opportunities and facili- 
ties for the nation’s youth has already been brought 
to public attention through publication, last April, 
of the Report of the Committee for the White House 
Conference on Education, to which President Killian 
made signal contributions as an outstanding member 
of this important committee. In his report to the 
Corporation, Dr. Killian skillfully related the nation’s 
educational problems with those M.I.T. must meet 
in continuing — and more importantly, in advancing 
—its leading position in the forefront of advanced 
scholarship. 

Although Dr. Killian’s report is too long to be re- 
ported in full here, a substantial part of his Presi- 
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dent’s Report dealt superbly with an examination of 
“M.I.T.’s financial status in relation to this policy and 
to its growing responsibilities and opportunities.” Of 
course Alumni will want to read this scintillating 
report in full. But The Review is proud and happy to 
present the following condensation to its readers as 
an advanced summary of a significant document. 

In recognizing that “relative to many other less 
important fields of national expenditure, higher edu- 
cation has lost ground,” Dr. Killian stated: 


One of the principal reasons for this national decline 
in the “standard of living” of higher education is the 
deterioration of the real earnings of teachers. A recent 
report, “Teaching Salaries Then and Now,” published 
by the Fund for the Advancement of Education shows 
that in the last 50 years salaries in the fields of education 


29 








have risen much less than salaries in other occupations, 
with the result that the economic position of teachers, 
especially top college teachers, has deteriorated. In a 
period when the real purchasing power of automobile 
workers rose 140 per cent, that of full professors dropped 
2 per cent. The salaries of top professorial groups in our 
colleges and universities have deteriorated absolutely 
and relatively more than those of almost any other pro- 
fessional group in the nation. 

This deterioration at the top is so great “that it 
affects the attractiveness of the academic career as com- 
pared to other professions and occupations” . . . with 
the result that “American society is deteriorating in the 
sector most critical for future progress and well-being. 
The quality of the future depends on education at all 
levels, and the quality of education depends on its top 
leadership. The best talent of the younger generation 
finds that education is not as highly valued by its seniors 
as law, medicine, advertising, or many technical skills.” 
As a result of this economic deterioration of the teacher’s 
position, “disaffection is being created at the most sen- 
sitive point in our society.” 

Many people, especially in industry, are unaware of 
the shockingly low salaries actually paid. A 1955 survey 
of 329 colleges and universities showed that the average 
salaries for professors ranged from $4,602 in small col- 
leges to $7,850 in large universities. 

The item of teachers’ salaries is not the only item 
in the budget of higher education which has not kept 
pace with increases in our national standard of living, but 
it is the area of most significant and damaging failure. Of 
all the others (buildings, etc.), I mention only student 
aid and basic research. Scholarship funds now total be- 
tween $50 and $75 million annually. Doubling this total 
in two to three years, quadrupling it in five would begin 
to bring our national student-aid resources to the level 
our growing needs require — especially if we are going to 
reduce the loss of the 100,000 or so top-quality high 
school graduates who do not have the means to go to 
college. 

In our society, universities have been assigned the 
role of being our principal centers of basic research, in 





part because our future scientists must be cradled in the 
atmosphere of pure research and discovery. At present the 
overwhelming weight of national research expenditures 
is for applied research or development; basic research 
support comes harder, is by comparison meager, and 
provides inadequately for really uncommitted research. 

While our college and university system shows vital- 
ity and progress today, it cannot long continue to do so 
if its personnel deteriorates. We need only recall the 
retrogression of American colleges in the first 40 years 
of the last century when the rapid multiplication of insti- 
tutions over-reached the support available and a wide- 
spread mediocrity enveloped them. In the longer past 
we might well recall the somnolence of the European 
universities in the Sixteenth, Seventeenth, and Eight- 
eenth Centuries. Cultural, social, and financial forces 
have from time to time diminished the vigor of universi- 
ties; in the light of the past we cannot take for granted 
that our present-day system is immune to deterioration 
or that it does not require alert and vigorous efforts to 
keep it strong. 


Raising Our Sights at M.I.T. 


Coming now to the institution for which you and I are 
responsible, we find that M.I.T.’s economy reflects the 
national pattern of higher education. The increase in our 
resources in the past 10 years, magnificent as they have 
been, has not matched the combined requirements of 
inflation, increased enrollment (especially at the very 
expensive level of graduate study), and widened respon- 
sibilities arising out of M.I.T.’s position of national lead- 
ership. Our salary scale is too low (even though it falls 
in the top brackets for educational institutions), our stu- 
dent-aid funds are inadequate, and our Institute-con- 
trolled funds for basic research are too small. 

The facts that M.I.T. stands fifth among the nation’s 
colleges and universities in the market value of its in- 
vested funds, that from time to time it has received mag- 
nificent gifts, that its Alumni have built a flourishing 
Alumni Fund, and that in 1955-1956 it received $10,- 
387,000 in gifts, the largest in its history — all these make 


The wide gamut of interests 
over which M.1.T. activities 
extend is indicated by the il- 
lustrations on this spread of 
pages. Since its formation, 
nearly a century ago, the In- 
stitute has been closely iden- 
tified with technical studies, 
and has played a_ significant 
role in developing such new 
fields as servomechanisms and 
electronics, as illustrated in 
the photograph at the left. 
Since 1950, the Institute has, 
moreover, embarked on pro- 
grams that also emphasize the 
religious, cultural, and gra- 
cious living phases of college 
life. Such emphasis in the 
Institute’s program of devel- 
oping the whole man is sug- 
gested in the photograph 
(shown on opposite page) of 
the M.1.T. Chapel and Bexley 
Hall, as seen from the rotunda 
of the Kresge Auditorium on 
the East Campus. 


M.1.T. Photo 
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clear that M.I.T. is a fortunate institution in the financial 
support it has been receiving. We should not, however, 
let this encouraging progress create the misapprehension 
that we are a wealthy institution in terms of the demands 
upon us or that we are achieving the degree of support 
called for by our national responsibility. Occasionally 
someone proclaims that M.I.T. is a wealthy institution 
and therefore does not warrant contributions in the de- 
gree that many other institutions do. Such a conclusion 
does not withstand analysis and reflects a serious misap- 
prehension about the character and responsibility of the 
Institute in the year 1956. 

By what measure is M.I.T. a wealthy institution or 
by what standard does one appraise its wealth? The 
wealth of an institution is not measured in money but by 
its character, its excellence, its human resources, and its 
service. The money received by an institution or held 
in its endowment is simply a means for it to provide and 
augment its services to society. 

The financial resources of an institution are mean- 
ingful only if we relate them to the opportunities to serve 
society. M.I.T. is certainly in a position today where it 
is steadily called upon to increase these services and 
where it has the demonstrated potential to do so — pro- 
vided it has the means. The need for more first-rate 
scientists and engineers as well as the need for main- 
taining an advancing and flourishing scientific activity in 
the United States are examples of what I mean. The 
financial resources of an institution thus are meaningful 
only if we relate them to its opportunities and obliga- 
tions. In these terms, M.I.T.’s resources are modest 
indeed; in fact, when we compare our potential for ac- 
complishment with what we have the financial means to 
accomplish, we are poor indeed; and this has never been 
truer than in this period when the fields represented at 
the Institute are so vital to the safety, the welfare, and 
the prosperity of the nation. 


Some Institutional Comparisons 


If we wish to talk in dollar comparisons, we can point 
to a number of institutions whose gifts are averaging 
substantially greater than M.L.T.’s and whose endow- 
ment per student is greater (the endowment per student 
at the California Institute of Technology is twice M.I.T.’s). 
If we compare our scholarship funds with those of other 
major institutions having our standards of admissions, we 
find ourselves frequently in an inferior position. If we 
compare our Faculty salaries with those received by men 
of comparable caliber in fields other than education, we 
cannot fail to conclude that M.L.T.’s funds are critically 
inadequate. Men of the type and quality represented by 
the M.I.T. Faculty are just those in great demand by 
industry. 

Let us examine our gift position relative to other 
institutions, looking at the record for the past 35 years 
and at gifts received during 1954-1955 and 1955-1956: 

Although information for the past year is not com- 
plete, I do know that a group of institutions which 
received $59,671,000 in 1954-1955 benefited by $106,- 
025,000 in 1955-1956, or an increase of over 77 per cent. 
This compares with M.I.T.’s receipts of $7,075,000 in 
1954-1955 and $10,387,000 in 1955-1956, an increase 
of 45 per cent. Two of these institutions during this past 
year each received gifts totaling over $20,000,000. 


Our Kind of Institution under Special Pressure 

Along with other institutions of science and engineer- 
ing, our salary problem is exceptionally acute. The short- 
age of scientists and engineers has pushed up the salaries 
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offered by industry and government with the result that 
the gap between academic salaries in these fields and 
salaries in industry is widening. It is a shocking fact that 
young men receiving their doctor's degrees in science 
and engineering fréquently now obtain jobs paying 
higher salaries than the teachers who directed their grad- 
uate training. Widening, too, is the gap between salaries 
paid by educational institutions and the salaries paid by 
many other noneducational but nonprofit institutions and 
organizations. Certain of the foundations, research insti- 
tutes, quasi-government organizations, and other institu- 
tions especially in the field of research have salary scales 
substantially higher than our academic salaries at M.LT. 

As a result of this condition we are squarely up against 
the possibility of the best minds in our engineering col- 
leges, and to some extent in our science schools, being 
attracted away from teaching into industry or other fields. 
The possibility of this occurring is further increased by 
the strenuous efforts now being made to recruit scientists 
and engineers for urgent defense projects requiring many 
hundreds of professional workers. 

As | pointed out in my report last year, “engineering 
education has been under pressure because its young and 
imaginative teachers — especially those in the advancing, 
growing fields of technology — are sought after by indus- 
try more than any other group in our educational insti- 
tutions. If engineering education is to meet this challenge 
and prevent the spreading scarcity of quality in engineer- 
ing schools that has weakened science teaching in the 
high schools, it must find ways to make engineering 
schools a more attractive environment for top-flight 
engineers. 

If we permit this kind of deterioration to continue, 
the baneful effects for industry, for national security, and 
for the public welfare can become profoundly dangerous. 
Already we are engaged in an all-out technological race 
with the Russians. Already the Russians are training 
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more scientists and engineers than the United States. 
Already they are offering greater incentives, rewards, and 
status to their scientists and engineers in education than 
are we. Already we have before the nation a desperate 
need to augment the quality and quantity of scientists 
and engineers. 

More distressing is the apparent fact that we fail to 
attract enough of the exceptionally able young men to 
start a career at institutes of technology, especially in 
engineering. As a result, the quality of staff has unques- 
tionably suffered, and M.I.T. is no exception. I do not 
propose that we match industrial salaries, but the gap 
is now too wide to offset the special compensation of 
academic life. 

I hold that these conditions of inadequate compen- 
sation of teachers, especially in science and engineering, 
and especially at M.I.T., cannot much longer be counte- 
nanced, not only because of their great inequity but 
because they can demean these great professional fields 
and weaken the nation at a point where today it most 
needs strength. I hold that no institution can be con- 
sidered wealthy or even adequately financed which can- 
not pay adequate salaries to its faculty. 


Our Priority Needs 


Our most urgent needs fall in the following three 
categories, each of which has a bearing on the excellence 
of our people and on the future quality of staff and 
students. 

1. To give the Institute an adequate salary scale, one 
that insures our recruiting and holding first-rate men, one 
that insures our maintaining and enhancing the quality 
of our education, M.I.T. needs an additional million 
dollars a year over and above the large additional 
amounts we have added to our salary commitments dur- 
ing the past two years. We need ultimately to achieve at 
least a 30 per cent increase in our salary scale. This will 
not bring us up to the level of industrial compensation. 

2. We need an additional $500,000 of income each year 
for student aid. We now lose too many outstanding stu- 
dents who want to come to M.I.T. but cannot do so 
because they lack funds. 





3. We need additional funds to support basic research — 
funds which are under the sole control of the Institute 
and which can be used to support uncommitted research, 
At present the Institute’s chief research support comes 
through “sponsored research.” This support is invalu- 
able, and much of it is provided in such a manner that it 
affords great freedom in supporting pure research. This 
form of outside support, however, needs to be supple- 
mented by funds under the control of our administration 
and Faculty so that we can give more encouragement to 
disinterested curiosity and open-ended research — to peo- 
ple rather than projects and programs. The nation needs 
more of this kind of research. For this M.I.T. needs an 
additional $500,000 a year of income. 

There are still facility needs at the Institute that we 
must fulfill [improving and enlarging our student resi- 
dence system and our classroom facilities, for example] 
if we are to hold this kind of position, but our first order 
of business is to underwrite the high caliber of our 
Faculty and students and their research. 


Underwriting Our Future 


In the light of the comparisons I have made and the 
major needs I have described, it seems clearly in order 
for us to set our sights higher than in recent years as we 
plan M.I.T.’s financial future. 

We would not be discharging our responsibilities in 
managing this institution if we took any lesser view than 
it should be as good as, if not better than, any institution 
in its field or, more importantly, that we are realizing 
our full potential and meeting our growing educational 
and research responsibilities. 

In a recent essay, Professor G. W. Pierson, Larned 
Professor of History at Yale University, draws this con- 
clusion: 


“« 


. what one feels compelled to stress as emphat- 
ically as the basic idealism of the university move- 
ment will allow is the critical role played by money 
— or rather the lack of it. For the plain fact is that 
it was the absence of the cash ingredient, the lack of 
financial support from the American public, which 
(Continued on page 54) 


During President Killian’s ad- 
ministration, much time and 
effort have been directed to- 
ward providing gracious liv- 
ing quarters for M.I.T. stu- 
dents who wish to live on the 
campus. Recently, a careful 
and exhaustive study of hous- 
ing at M.I.T. was made by a 
Committee on Student Hous- 
ing, of which Edwin D. Ryer, 
720, was chairman. If the 
recommendations of this com- 
mittee are followed, present 
dormitories would be te- 
modeled and improved so that 
each housing unit has its 
own dining facilities, lounge, 
and Faculty residence; a 
new undergraduate dormitory 
would be built; and a Student 
Center would be erected on 
Massachusetts Avenue, op- 
posite the Institute’s main 
group of educational build- 
ings. Cost of the program is 
estimated to be $7,000,000. 


M.1.T. Photo 
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To Begin to Live 


Tragedy does not have to have an unhappy outcome, but in the company of 
educated men, to recognize that life is tragedy is to begin to live 


M y title comes from a half remembered and since 
unverified statement by the poet Yeats. As I recall it, 
this reads: “To recognize that life is tragedy is to 
begin to live.” I shall talk about some of the elements 
of tragedy in one particular world, the world of the 
company of educated men. 

This is not a world which is somber; indeed, it is a 
world of great gratifications. It contains comedy as 
well as tragedy and much of the time neither. But it 
does contain tragedy and to begin to recognize it is 
not inappropriate for you at this moment. 

Our world, especially our Western world, particu- 
larly our American world, has the bad habit of de- 
basing its verbal coinage. We use words with special 
meanings, first in metaphorical and soon in literal 
ways, so that their special meanings are twisted or 
destroyed. We overuse our superlatives so that our 
world is one in which it is hard to suggest that some- 
thing is really large or really fine or actually unique. 
We treat the word “genius” lightly and apply it to the 
merely talented. And so we have done with the word 
“tragedy.” We speak of tragic events which are 
merely unhappy events. They are not the same thing. 
Tragedy does not necessarily even have an unhappy 
outcome. 

Different races have made the ultimate definition 
of tragedy in different terms. Most of you will recall, 
I hope, that the terms of Shakespeare were not those 
of Sophocles, will realize that the terms of today are 
likely to be still different. But it has always been clear 
that to rise to the dignity of tragedy the event, or bet- 
ter the sequence of events, the situation, or better the 
combination of situations, must have a certain scale — 
that, as the dictionary would remind you, tragedy 
must be serious, complete, and of a certain magni- 
tude. 

Such possibilities did rest in the dilemmas of Ores- 
tes, of Oedipus, of Othello, of Lear. The outcome 
need not always be unhappy but there is certain to be 
bitterness along the way. The death of Antigone was 
not necessarily tragic though the result for Cleon was 
clearly so; yet both endured the tragedy. The death 
of Socrates was tragedy for those who killed him, but 
not for Socrates. Orestes escaped the pursuit of the 
Angry Ones in the end; yet the pursuit had been 
there. So to talk as much of tragedy as I am going to 
do today does not imply that doom is inevitable but 
only that it is possible. It cannot fail to imply, how- 
ever, that even if doom is averted there will nonethe- 
less have been some tragedy in the process of avert- 
ing it. 
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We are thus not to construe the proverb of Yeats 
in the sense of those personal bereavements, acci- 
dents, and frustrations that each of us must suffer on 
his way through life. As we come to understand these 
and bear with them, we do of course sharpen our 
character and our preparation for other and perhaps 
greater trials. But at this level prosperity may be 
more dangerous for us than adversity as many sooth- 
sayers have reminded us. Indeed, it has always been 
remarkable what fortitude people can show when 
personal adversity is all that is encountered. Many of 
us are more craven in anticipation of trouble than we 
are in its realization. Fewer still of us can stand suc- 
cess. 

But I mean to propose a larger tragedy and one 
which must somehow be encountered by you; one 
which, if you encounter it bravely and wisely, will 
offer you the beginning of life as Yeats proposes it. 

This is the tragedy of the educated man, or, better, 
the tragedy of the company of educated men. In 
absolute numbers this company is substantial; in pro- 
portion to the company of all men it is tiny. It is a 
large enough company so that its collective experi- 
ence can reach to the heights or depths of tragedy; 
it is small enough so that its relations with the entire 
group of human beings can bring tragedy and disaster 
upon it; it is important enough, too, so that if these 
relations break asunder, disaster, if not tragedy, can 
also come to the noneducated group. This is the 
tragedy of which I wish to mention six aspects. 

You do not yet quite belong to the company of 
educated men. But every action you have taken up 
to now indicates that you aspire to belong to it. You 
have gone through a considerable number of pre- 
liminaries. The door through which you pass tomor- 
row is one of the many doors along the corridors 
toward the company of the educated. You have 
passed several already. There are several more ahead 
of you. 

Indeed, it is one of the puzzles of belonging to the 
company of educated men that you can never in an 
absolute sense be quite sure you do belong. For you 
as an individual there will always be another door, 
still closed, leading to still another, still more secret, 
room. If as an individual you ever cease to perceive 
that there is another such door, it is even probable 
that you will then cease to belong in the company of 
educated men. 

There is also a puzzle for each of us in the choosing 
of the corridors and the doors. On the one hand we 
may choose doors which lead into ever larger and 
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larger rooms, where the scale of the chamber obscures 

the detail of the parts so that we perceive ever more 
dimly what is in each room we have entered; and 
there are doors which lead down narrower and nar- 
rower corridors into smaller and smaller rooms, more 
and more precise in their contents. How simple life 
would be if this last were the only right way, if in the 
final naos we could find the one simple and com- 
pletely discernible thing which could be known as 
the ultimate truth or at least all we would ever need 
to know! But things do not work that way. There is 
no reason to think that the ultimate and the whole 
will lie in one single clear truth obtained by an as- 
siduous and persistent walk through the ever-narrow- 
ing corridors of the single idea. By this process we do 
become expert in something. Unless we are reason- 
ably expert in something we cannot expect to be 
maximum citizens of the modern world. But no sub- 
ject we can elect to pursue to this degree of refine- 
ment will yield us all the ultimate truth nor will we 
find in the final naos much to help us with all the 
other problems of our lives or, more importantly, of 
the life of the world. 

On the other hand if we choose just to move into 
the wider and wider rooms, there is a good chance 
that our thinking and our observations will become 
so vague that we cannot be said to have educated 
perceptions at all. Suddenly when we throw open the 
largest and most brilliantly decorated door of all, we 
may find not another chamber but rather that we 
have fallen outside the temple of the educated alto- 
gether. 

It may be impossible for you to conjecture a physi- 
cal performance which would let you walk through 
both the narrow and the wide corridors, those with 
the converging walls and those with the diverging; 
but in the metaphorical performance you are doomed 
to just such an effort. The two easy ways out are to 
specialize to the point where nobody else understands 
you and then the walls of the ultimate naos will be 
so close they stifle you, and the space they enclose so 
trivial that no one will miss you; or you may refuse to 
specialize at all and thus evaporate into the fog. Each 
of you will seek his own compromise in this difficult 
set of choices. It is the first aspect of the tragedy of 
the educated world that there is literally no one who 
can tell you until after the event, and perhaps not 
then, whether the choices you make are wise or 
foolish. 

I was not speaking lightly when I said you were 
not yet really educated. But at some point and long 
before you have satisfied yourself that you belong in 
the company of educated men you will actually have 
been accepted into this company. That day is not yet, 
of course. The most the ceremonies of the next days 
proclaim is that by your actions thus far you have 
proved promising squires. Many vigils are before you 
and the guerdon of knighthood is not yet to be laid 
upon you. 

You may never know when it has actually been 
placed on you, though you will probably be aware of 
the vigils. For you may become a member of the com- 
pany of educated men without ever studying another 
course formally in your whole life; and you may work 
for and succeed in gaining a doctoral degree without 
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earning inclusion in the company of the educated. At 
the moment you probably have a clearer inkling of 
the kind of discipline that must be self-imposed if you 
seek the company of the educated through graduate 
study than if you seek it in life. But in fundamentals 
the discipline is exactly the same. 

What this means for the scholar was eloquently de- 
fined by Mark van Doren in an address at the First 
Bicentennial Convocation of Columbia University. As 
I read this, try to think in other contexts, and of how 
what he is saying for the scholar is also true of the 
man of affairs or of any other member of the company 
of educated men. Of the scholar, van Doren said that 
he was always busy, “with scarcely the time to pause 
and tell us, should we ask, how much he knows; and 
more particularly, how much of what he knows. 

“To the extent that he is a true scholar he will con- 
template this question of the what, and seriously ask 
it of himself. Is he studying the right thing? — which 
means, for true scholars, the most difficult, the most 
hidden, the most abstract, the most inaccesible thing. 
Has he been content thus far with fields of ignorance 
that others have defined? Has he discovered any for 
himself? And if he has, is it the farthest field, beyond 
whose fences, conceivably, the simple truth sits look- 
ing at itself? Often this farthest field seems nearest to 
the uninitiated mind, which asks elementary questions 
about it: What is it, after all? Why are you studying 
it? What would it mean to know what you say you 
want to know? Is it important? What difference will 
it make? Or, in a more friendly voice, even an eager 
one: What is electricity? What is life? What is poetry? 
Can history be true, and if so, what history is most 
true? Is there such a thing as human nature, and does 
it grow? What is government? What is law? What is 
money? What are the stars, and why is there so much 
space between them? Where is God? And if man 
knew everything, would he be God?”® 

Many of you, indeed perhaps most of you, are not 
even going to try to be scholars in this high sense; 
some of you will even secede altogether from the 
company of educated men. But if you are to remain 
in that company it is important that you ponder such 
matters even if your task in life may seem to be ut- 
terly pragmatic and possibly even routine and pedes- 
trian. For it is the second aspect of the tragedy of the 
company of educated men that so many who started 
to be in that company, and who still deem themselves 


to be so, do not really understand that scholars must: 


think in these terms, that they must continue to ques- 
tion even those truths held by their fellows to be most 
self-evident, in fact, that these are perhaps the truths 
that need most to be questioned. Thus the company 
of educated men is often divided and the scholarly 
group is left unsupported in time of trial by many of 
the once educated. You will be able to remember 
enough examples from recent American history so 
that I need not weigh this point down with detail. It 
is particularly important then for those of you, prob- 
ably the most of you, who will move to affairs and 
practical matters never to forget this. Through your 
work you will do much good in the world. But you 
must always remember what belonging to the com- 


®Mark van Doren, “The Kinds of Knowledge,” The Ameri- 
can Scholar, 24:412 (Autumn, 1955, No. 4). 
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As the center of the Institute's vast library system, and the focal point of many of its cultural activities, the Charles Hayden 
Memorial Library makes its own contributions to the development, at M.1.T., of the company of educated men. 


pany of educated men implies even for those who in 
their daily life seem formally to have abandoned it 
but really have not. They will ask comparable ques- 
tions about their job and their other activities and 
they will support with steadfast understanding the 
company of educated men against the misunder- 
standings of the rest of the world. 

For it is the third aspect of the tragedy of the com- 
pany of educated men that it is not really loved or 
admired by the world around it. Learning is not ad- 
mired for its own sake in very many quarters, and 
never has been. Scientists and technologists ad- 
mittedly are in short supply but not because the 
world as a whole is anxious that there should be more 
science. The world as a whole is afraid, and does 
covet the offsetting protections that it entrusts to 
military technology; and this is the main reason you 
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are so much wanted. At a lower level of intensity, but 
still seriously, it covets the labor-saving or amusing 
devices that come from technology so that for this too 
you are indispensable and sought out. But it does not 
on the whole admire you just because you have been 
trained to seek the truth wherever this may lead you, 
however much it may challenge long-cherished 
myths. Indeed, it is this potential in you which it 
tears. 

The greatest boon you and your technological col- 
leagues could contribute to the world (and it is not 
impossible that you can contribute it) is a develop- 
ment in which there need no longer be bickering for 
a distribution of an inadequate food supply or an in- 
adequate supply of various mineral resources or of 
anything else which makes it possible to provide 

(Continued on page 40) 
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Engineers, Executives, and 


Education 


Drawing increasingly on engineers for its managerial talent, 
industry has a stake in their training for executive posts 


by JOHN B. RAE 


= the last few years a considerable amount 
of research from both academic and_ business 
sources has been poured into the problem of corpo- 
rate management and the characteristics of the 
American business executive. One of the most striking 
features to emerge is the increasing extent to which 
engineers are to be found in the ranks of manage- 
ment. Studies of M.I.T. graduates, for example, show 
that at least a fifth of all Institute Alumni are in ex- 
ecutive positions, as against half that proportion 40 
years ago. (I am using the term executive here to 
refer to policy-making posts, and not to routine ad- 
ministrative and supervisory functions.) With the 
men who have been out of college 10 years or more 
the ratio rises sharply, running as high as 50 per cent 
of the older Alumni. A similar survey of graduates of 
Stevens Institute of Technology shows an almost 
identical pattern. The evidence indicates very clearly 
that on the day he receives his degree an engineering 
graduate has one chance in five of becoming an ex- 
ecutive: if he returns for his twenty-fifth reunion, the 
odds are one in two that he will be an executive. On 
the other side of the picture, approximately 30 per 
cent of the heads of major industrial corporations in 
1950 were trained as engineers. 

For both industry and education these figures have 
important implications. The first and elemental fact of 
the situation is that industry is drawing heavily on 
the engineering profession for managerial talent and 
this process gives every indication of continuing with 
unabated tempo. The nature of modern industry 
makes competent technological representation at or 
near the top level of management indispensable. In 
an interview published in the General Motors Engi- 
neering Journal for February, 1956, Alfred P. Sloan, 
Jr., 95, pointed out that the engineer had a vital con- 
tribution to make to management techniques, in that 
his outlook and abilities were essential to the direc- 
tion of the processes of mass production. 

Yet the fact that engineers are needed as execu- 
tives does not mean that they are automatically quali- 
fied for the role. Coming from a member of the M.I.T. 
staff, this statement may be considered subversive. 
The editor and I will undoubtedly receive some in- 
dignant letters reminding us of figures like Mr. Sloan, 
Gerard Swope, 95, Paul W. Litchfield, 96, and others 
who have had brilliant careers as engineer-executives. 
Yet the statement has to stand. Despite the long list 
of names that could be added to these just men- 
tioned (Ralph Budd, for instance, to get outside the 
M.LT. circle), a strong case can be made for saying 
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that these men are exceptional figures and not neces- 
sarily typical of the engineer in management. We 
have on this point testimony from another successful 
engineer-executive, William R. Given, Jr., ‘08, of the 
American Brake Shoe Company. Writing in the Har- 
vard Business Review for January-February, 1955, he 
reports that engineers as a group show two serious 
weaknesses when they are taken into management, 
First, they do not deal well with intangibles, particu- 
larly human relations both within the business and 
with customers. Second, they are likely to be slow 
about making decisions, largely because their procliy- 
ity is to test and experiment until they are completely 
satisfied with the results. 

We are therefore faced with the dilemma that en- 
gineers are needed in management but are likely te 
lack certain essential qualifications for it. This de- 
ficiency manifestly should be remedied, but whose 
responsibility is it to do so —industry’s or the col- 
leges’? This, of course, is a foolish question. The 
responsibility rests upon both, and the essential prob- 
lem is to determine how it should be apportioned be- 
tween them. 

One complicating factor is that industry hires engi- 
neers in the first instance because it wants their tech- 
nological skill rather than because they represent 
future executive material. At industrial conferences I 
have attended I have heard my colleagues from the 
liberal arts colleges complain vigorously about the 
discrepancy between the statements of corporate ex- 
ecutives and the recruitment practices of personnel 
departments. Heads of business concerns emphasize 
the desirability of breadth of training and outlook in 
management: the men who visit the campuses, how- 
ever, as a rule are looking for students with special- 
ized training to fill specific job requirements. There is 
an apparent contradiction here, but its solution is far 
from easy. Industry has to give priority to its imme- 
diate needs: it can hardly be expected to pass over a 
promising engineer simply because he might not be a 
good prospect for the presidency of the company 30 
years hence. If the result is an overemphasis on the 
specialist, the academic world is not in the best pos- 
sible position to criticize business on this score. 

What both education and industry need to do is 
pool their ideas and resources for the purpose of de- 
veloping in these specialists the qualities that will 
make them good executive material. Suppose we look 
first at what the engineering colleges might do. Most 
of them already offer courses leading to degrees in 
business administration or management, but these 
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Entrance to the Sloan Building which houses the Institute's School of Industrial Management and Faculty Club 


courses cannot by themselves fill the requirements of 
industry for technically trained executives. For one 
thing, industry is not going to limit its search for 
talent of this kind to the men who had made up their 
minds in college to seek careers in management; in- 
dustry, indeed, does not. The figures for M.LT. 
Alumni show that Course XV (Business and Engi- 
neering Administration) graduates have some advan- 
tage in moving into management in the early stage of 
their careers but are not appreciably ahead of grad- 
uates of other courses in getting to the top of the 
executive ladder. 

Should we, then, require management training as 
part of every engineering curriculum? The answer to 
this one is a categorical “No.” There are only two 
ways in which it could be done. One would be to 
take some of the time presently allocated to general 
education, but this step seems poorly designed to pro- 
duce executives with the breadth of view that indus- 
try says it wants. It also has the unfortunate effect of 
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imposing another requirement on engineering edu- 
cation at a time when it is trying earnestly to free 
itself from excessive rigidity. The other possibility is 
to cut into the professional program, but this alterna- 
tive is even worse. 

The primary function of an engineering college, 
after all, is to train engineers, a point frequently dis- 
regarded in discussions of educational policy. The 
fact that many of these engineers are going to be- 
come executives is interesting and important, but 
should not be allowed to divert engineering educa- 
tion from its main task. Such a diversion, indeed, 
would defeat the very purpose we are trying to 
achieve. At the risk of being repetitious, it needs to 
be emphasized that the rise of engineering participa- 
tion in management is directly due to the growing 
need of industry for executives with technological 
competence and understanding. Making poorer engi- 
neers is the wrong way to get better executives. If 
engineering colleges will incorporate in their under- 
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graduate curricula as much liberal education as is 
consistent with maintaining the highest possible 
standards of professional training, they will have 
done all that can reasonably be asked of them. 

Since, therefore, the amount of specific training in 
management that can or should be given to under- 
graduate engineering students is limited, the prospect 
of doing something at the graduate level needs to be 
explored. Again, much is already being done, with the 
Institute’s School of Industrial Management as a con- 
spicuous example of a graduate program aimed di- 
rectly at filling industry’s need for executives with 
technological proficiency. The combination of an un- 
dergraduate course in engineering with a graduate 
school of business has been a fairly common one. It is, 
however, impossible to come to any accurate con- 
clusion about the effectiveness of this type of com- 
bination, both because few graduate schools of 
business have been operating long enough for any 
significant number of their alumni to have reached 
top-ranking executive positions and because men with 
engineering training have constituted a minority of 
all business school graduates. In any case, this avenue 
to management is of limited utility to engineers, since 
many of them are not going to discover an interest in, 
or aptitude for, management until after they have 
been in industry for some time. More important, the 
tendency of engineering education itself to stretch 
out into the graduate years offers severe competition 
for the time of engineering students. In fact, while 
the present demand for engineers lasts — and it is 
likely to last for a long time — the incentive for an 
engineering student to remain in his professional field 
for graduate work is going to be very strong. 

It seems quite obvious, then, that most of the train- 
ing process involved in converting engineers into ex- 
ecutives has to take place in industry rather than in 
the colleges. Of this fact industry is becoming increas- 
ingly aware, because it is one facet of an intensifying 
search for capable exeeutives. The shortage of engi- 
neers in the United States has been very well publi- 
cized during the last few years. Less attention has 
been given to our equally acute shortage of mana- 
gerial talent, but large corporations in particular have 
been deeply concerned with the problem of maintain- 
ing a flow of qualified replacements for their top- 
flight executives, and have concluded that some sort 
of formal training program is necessary. 

The reason is quite simple. In the interview pre- 
viously referred to, Mr. Sloan went on to say: 

“Industrial management realizes today, as never 
before, that however competent it may be, it can no 
longer confine itself directly to the production of 
goods and services. It must accept responsibility for 
the impact of its decisions, at the policy level, upon 
society as a whole since these decisions affect the 
economic progress of the community and its stability. 
In other words, it must accept its share of responsi- 
bility for human progress and make its decisions in 
terms of industrial statesmanship.” 

This is far too grave a responsibility for the men 
who are to exercise it to be chosen by hit-or-miss 
methods. It can be hoped that natural business lead- 
ers will continue te emerge, but there is too much at 
stake to leave the process entirely to chance. Appre- 
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ciation of this fact has produced in industry an im. 
pressive variety of programs for identifying an( 
training executive talent. As one example, th 
Atlantic Monthly for March, 1956, has an article ep. 
titled “Management in Search of Men,” by David 4 
Shepard, ’26, in which he describes the system 9 
executive development which the Standard Oil Com. 
pany (New Jersey) has been using for 10 years 
whereby promising young men are moved about ip 
the organization and perhaps sent for additiona 
management training to one of the 20-odd univers. 
ties which now offer special courses for this purpose 
In addition Jersey Standard and several other com. 
panies have combined in a long-range research 
project called E.I.M.T. (Early Identification of Man. 
agement Potential). 

Programs of this type open promising avenues for 
co-operation between education and industry. Ad. 
mittedly the potential executive receives most of his 
training on the job, but there are objections to having 
him receive all of it in this way. A strictly in-compan 





training program can produce a species of introver. 
sion, whereby a man’s outlook becomes limited to 
the problems of his own firm. In addition, if the in 
dividual in question has begun his career as a 
specialist, such as an engineer, he may need more 
systematic training in areas outside his particular 
field. One solution is to do as some companies have 
done and organize seminars in broad problems of 
management, usually conducted by senior executives. 
Serious consideration needs to be given to the feasi- 
bility of diversifying these sessions by inviting out- 
side talent, especially from the colleges and universi- 
ties, to assist in conducting them. Teaching, like man- 
agement, is most effective when it is done by trained 
personnel. Such an arrangement calls for study and 
careful handling on both sides, but it is not impossible 

More elaborate co-operative relationships are be 
coming available in the management training or ex 
ecutive development programs that are being offered 
by various graduate schools of business. Basically, 
these are planned for men who are considered by 
their companies to be sufficiently promising to be de- 
tached for formal advanced study. Most are short 
intensive summer sessions, but a few have been up 
dertaken on a more ambitious scale. M.I.T.’s Sloan 
Fellowships run for a full year: the Harvard Busines 





School has two programs: Advanced Management, 
12-week session for senior executives, and Middle 
Management, a variation of the regular M.B.A. cours¢ 
for men with five to 10 years of business experience 
These programs are all too recent fer any attemp 
to be made at evaluating them. Indeed, while busi 
ness concerns are showing an increasing interest ip 
this method of management training, there are still 4 
good many, including some of the leading industrial 
corporations, that are not completely sold on the ide 
of sending their budding executives back to school) 
Much, of course, will depend on whether the partici; 
pants do appear to be emerging with better qualificay 
tions for the exercise of top-level managerial 
responsibilities. For the achievement of this objec; 
tive, two things seem to be fundamental: First, indus; 
try has to select and send the best it has — in othej 
(Concluded on page 66) 
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“Printed circuits!” “Printed circuits!’’ You hear it 
on all sides today. And well you might. For printed 
circuits have so many advantages. They have com- 
pactness as compared to conventional wiring and 
compactness that makes possible better assembly 
arrangements and techniques. Numerous, time-con- 
suming hand operations are eliminated, there are 
fewer rejects, shorter, less intricate assembly lines, 
and fewer soldering operations, as with printed cir- 
cuits a single dip-soldering opera- 
tion can solder all joints at once. 

Revere, naturally, has been in- 
terested in printed circuits from 
their very inception. So Revere 
Research Engineers immediately 
went to work to perfect a copper 
that would meet all of the rigid 
requirements encountered in man- 
ufacturing printed circuits as well 
as those necessary to their effi- 
cient operation. Accordingly, they 
set up these rigid specification 
standards: there can be no peaks 
or valleys. Surface must be hard 
and of uniform density through 
and through and side to side to maintain positive con- 
ductivity throughout the circuit. Also, a hard surface 
permits resist to clean off easily as there are no pores 
to hold resist and cause trouble later when soldering. 
Even the most closely spaced and finest lines encoun- 
tered in a printed circuit must have a sharp definition 
of the edges and be freer from pits, pinholes and 


# imperfections. 


Also, the copper must be free from oxidation as 
it comes from the mill and without lead inclusions, 








present a sufficiently clean surface so that fluxes will 
wet readily and when automatically soldered the 
solder coat will be uniform every time... free of 
skips or bald spots. Copper-to-laminate bond strength 
must be uniform and adequate. Revere Rolled Cop- 
per also shall exceed standard specifications as well 
as meet ASTM BS5 specification for purity with a 
99.9% minimum rating. 

Those were the rigid standards set up by Revere 
Research Engineers and those 
are the standards met by the 
Revere Rolled Copper now avail- 
able in unlimited quantities. Said 
one laminator, after using Revere 
Rolled Copper, “It enables us to 
give our customers superior cop- 
per-clad laminates that present a 
smoother surface (freer from pits, 
pinholes, and imperfections). . . 
more uniform thickness without 
sacrifice of conductivity. The re- 
sult has been, consistently satis- 
factory etching at better produc- 
tion rates.” 

And, because you can get all 
the advantages of Revere Rolled Copper at no extra 
cost it will pay you to make absolutely certain that 
you specify Revere Rolled Copper for your printed 
circuits when you order your boards from your 
laminator. 

But, whether you order Rolled Copper from Revere 
or other materials furnished you by other manufac- 
turers . . . the best results and the greatest satisfac- 
tion are obtained only when you take your suppliers 
into your confidence. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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TO BEGIN TO LIVE 
(Continued from page 35) 


health and a high level of physical welfare for every. 
one in the world, not just for a small portion of the 
population of the world living mostly in the Westem 
Hemisphere. It is not certain that this provision tp. 
gether with that leisure which can also permit a 
higher development of other elements of culture wil] 
necessarily lead to the abolition of the stupidity of 
war; but it is probably a necessary condition for such 
an abolition. Save for the virtue of the search for ab- 
solute truth, which is a virtue that is somewhat mysti- 
cal and becomes more an article of faith than of 
proof, this is the largest virtue you can bring to the 
world; and many of your elder colleagues think it is 
not impossible that you should bring it. Yet this is 
not the reason everybody worries about the fact that 
you are in short supply. 

Part of the fault for this misunderstanding no 
doubt lies with the company of educated men; per- 
haps the greater part of the fault. We all have been 
guilty, partly as a matter of personal convenience and 
partly as a matter of self-esteem, of marking ourselves 
off from the crowd, of adopting, each for his own 
field, its own esoteric language. It is hard enough to 
transfer ideas from one field to another at best; some 
great physicists contend that today it may be impos- 
sible. Modern physics is, for example, dealing with 
matters which can in no way be explained by an ap- 
peal to the language of common sense which is the 
only language that the common man can expect to 
know. And besides, as Lewis Mumford has suggested, 
there are two great facets to a man’s life, the Prome- 
thean and the Orphic, the technical and the artistic. 
One is “mainly a struggle with the environment, the 
other an ideal expression and enjoyment of his own 
nature.”t Each man perhaps has some of each side; 
each man perhaps has a greater emphasis on one or 
the other. It has all too often been the sad spectacle, 
however, that those who were mostly Orphic men 
felt compelled to assert that Promethean men were 
of lesser clay while Promethean men on the other 
hand, well regarded as they were by a pragmatic so- 
ciety, had felt driven to try either to make Orphiec 
men seem absurd or else to pretend with equal folly 
that Promethean activities were in fact actually 
Orphic too. There is something aesthetic in the 
struggle with the physical environment and there is 
something practical in the effort to make an ideal 
expression of man’s nature, but nothing is gained by 
the effort of the lovers of one or the other activity to 
assume for it a higher or more complete place than it 
needs or deserves. In fact, these quarrels which have 
been going on for a long time now have simply led 
general man, or what Ortega y Gasset called mass 
man, into an innate distrust of both which he shows 
overtly to the useless Orpheus and only in times of 
witch-hunts to the useful Prometheus. 

In a limited sense there is probably no such thing 
any more as a unity even of science; it is laboring 
hard, though many attempt the labor, to try to estab- 

(Continued on page 42) 


tLewis Mumford, The Transformations of Man, page 27 
(New York: Harper and Brothers, 1956). 
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Variety of Technical Fields 


These illustrations are symbolic of some of the scien- 
tific and engineering fields of endeavor which are 
essential ingredients in the broad range of technical 
programs that are in progress at The Ramo- Wooldridge 
Corporation. Illustrated are: Information Theory, 
Systems Analysis, Communications, Nuclear Physics, 
Electronic Computers, Servomechanisms, Electromag- 
netic Propagation, Infrared, Aerodynamics, Micro- 
waves, Propulsion, and Thermodynamics. 

The requirement for technical competence in a wide 
variety of fields is a significant characteristic of systems 
engineering work. At R-W this requirement is particu- 
larly important because of our emphasis on the devel- 
opment of systems having a high content of scientific 
and engineering newness. 


Our current military contracts support a number of 
advanced programs in the fields of modern communi- 
cations, digital computing and data processing, fire 
control and navigation systems, instrumentation and 
test equipment. In the guided missile field, Ramo- 
Wooldridge has technical direction and systems 
engineering responsibility for the Air Force Intercon- 
tinental and Intermediate Range Ballistic Missiles. Our 
commercial contracts are in the fields of operations 
research, automation, and data processing. All of this 
work is strengthened by a supporting program of basic 
electronic and aeronautical research. 

Scientists and engineers whose training and experi- 
ence are in these or related fields are invited to explore 
the openings at The Ramo-Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45, CALIFORNIA 


S730 ARBOR VITAE STREET: 
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Each part of every 
Curtis Universal Joint 
is made of specially 
selected steel, individ- 
ually heat-treated for 
a specific purpose. 
This care in manufac- 
ture is reflected in our 
catalog torque and load 
ratings — which are syb- 
stantiated by constant test- 
ing of production joints. 
That’s why Curtis Joints are 
the most dependable, durable 
and trouble-free available —the 
standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored 
or unbored hubs %” to 4” O.D. 

@ Fewer parts, simpler construction 

@ Complete equipment for govern- 
ment tests 

PLUS — facilities and engineering 

skill to handle special specification 

jobs at any time. 


Not sold through distributors. 
Write direct for free engineering 
data and price list. 


€ CURTIS 
Trade Mark 


UNIVERSAL JOINT CO., INC. 
8 BIRNIE AVE., SPRINGFIELD, MASS. 
As near to you as your telephone 

OF UNIVERSAL JOINTS SINCE 1919 
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lish an absolute unity between the creative proces 
involved, say, in the development of a new concep 
in physics and the writing of a great epic or eve) 
sonnet; it becomes almost semantic gabble to talk of 
an absolute unity of knowledge though scholar 
spend a lot of time in such discussions. 

This unity cannot now rest on details, if it eve 
could. The degree to which it exists has not been bet. 
ter stated than by James B. Conant when he said, 
“Men and women studying, thinking, and writing ip 
libraries, research institutes, museums, and universi- 
ties, as well as the lone scholar, writer, and artist - 
all have one attribute in common: They are all en. 
gaged in a creative activity whose produce each on 
hopes will have significance for a long period of 
time. To the degree that a scientist or scholar is dedi- 
cated to the advancement of learning as such, his 
ambition must be to contribute to a long-range hv. 
man enterprise, not to an immediate undertaking. 
Indeed, the ambition of all those to whom I am refer. 
ring is summed up in the famous words of John 
Milton, when he wrote of his desire ‘to leave some- 
thing so written to aftertimes as they should not wil- 
lingly let it die.’ ”} 


(Continued on page 44) 


tJames B. Conant, “The Citadel of Learning,” Yale Review, 
XLV:51 (Autumn, 1955, No. 1). 
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Here’s Your Opportunity for Long-Term Success 
in the Fast-Growing Automatic Control Industry 








THE INDUSTRY 


The automatic temperature, humidity and air conditioning 
control field is one of today’s leading growth industries. 
Continued rapid expansion in the years ahead is inevitable 
in this age of air conditioned buildings and mounting con- 
struction activity. That means abundant opportunity for 
you to grow —and prosper, too! 


(HE WORK 


For graduates in any branch of engineering, with or without 
experience, Johnson has immediate openings in sales engi- 
neering, product design and development, research, produc- 
tion and application engineering. All involve assignments of 
responsibility and offer unlimited possibilities for personal 
development and advancement. 

Strictly an engineer’s company, we deal entirely with in- 
dividually designed contro hom. You'll find yourself 
working with nation’s top architects, consulting engi- 
neers, contractors and building owners. 


THE COMPANY 


Johnson established the automatic temperature control in- 
dustry when we developed the room thermostat over 70 


years ago. Johnson is the only -ationwide organization 
devoted exclusively to planning, manufacturing and instal- 
~~ & automatic temperature and air conditioning control 
systems. 
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As the industry's specialists, with 100 fully staffed branch 
offices, we've done the control systems for most of tl 
nation’s better buildings—skyscrapers, schools, industrial 
plants, hotels, hospitals and other large buildings. The 
work is diversified, exacting, with plenty of challenge for 
your engineering ability. 


THE REWARDS 


At Johnson, you'll be able to realize your full potential as 
an engineer, in the work of your choice. You'll enjoy ready 
recognition of your accomplishments. Your work will 
sufficiently important for you to retain your identity as an 
individual always. Salaries, insurance, pension plan and 
other company-paid benefits are attractive. 


Our “Job Opportunities Booklet" contains details of our operation and 
shows where you'd fit in. For your copy, write J. H. Mason, Johnson 
Service Company, Milwaukee 1, Wisconsin. 


JOHNSON CONTROL 


SINCE 16865 


PLANNING * MANUFACTURING ¢ INSTALLING 
THE TECHNOLOGY REVIEW 











Wo 
fibr 
It’s ; 
con! 


or | 
wal 
WC 
and 


In 
sing 


redi 


Or 


NOV 





PTOCEss 
‘Oncept 
r even 
talk of 
cholar 


it ever 
n bet. 
e said 
ting in 
‘iversi- 
rtist ~ 
all en. 
th one 
od of 
dedi. 
h, his 
re hu- 
aking, 
refer. 
John 
some- 
it wil- 


eview, 








_ 


What Is it 


Ae 
ac 
? 
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B a better paint extender @ a superior insulator in dielectric ceramics 
B a quality improver for wall tile @ a fibrous, acicular mineral 


It’s all 4—and much more. It’s Cabot 
WOLLASTONITE — the only white, wholly 
fibrous mineral in the mineral filler price range. 
It’s a truly unique raw material, now available in 
continuous supply for the first time. 


MOST IMPORTANT: if you manufacture 
or process paints, dielectric ceramics, floor and 
wall tile, polyester resins, welding rod coatings, 
WOLLASTONITE can save raw material costs 
and contribute to a superior finished product. 


WOLLASTONITE: Better because... 
In paints — as an extender, it does a better job 
singly than other materials in combination. Results: 
reduced inventories and warehousing costs, simplified 


formulations, less handling . . . better results at lower 
cost. 
In dielectric ceramics — ultra-low electrical loss, 
added strength and thermal shock resistance, lower 
firing temperatures. 
In wall tile — faster-firing, ease of pressing, lower 
shrinkage, excellent sizing, lower firing temperatures, 
formulation simplicity. 
In polyester resins — whiter, smoother surfaces, 
low water absorption. 

Cabot is ready to furnish you with complete 
technical information and samples. Just write today, 
to: 






White Pigments Division 


_ a _ 
GODFREY L. CABOT, INC. CABOT. 
-~ 


77 Franklin St., Boston 10, Mass. 


Orner Casot Propucts: Carbon Blacks, Cab-o-sil, Garnet, Plasticizers, Pine Products, Charcoal, Natural Gas, 
Natural Gasoline, Oil Well Drilling and Pumping Equipment. 
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ENCYCLOPEDIA 


OF THE 


IRON 


AND 


STEEL 
INDUSTRY 


by A. K. Osborne 





The purpose of this Encyclopedia is 
to provide a concise description of all the 
materials, plants, tools and processes used 
in the Iron and Steel Industry, and in 
those industries closely allied to it, from 
the preparation of the ore down to the 
finished product; and to define the tech- 
nical terms employed. 


The book is intended as a work of 
reference, not in any sense as a textbook; 
but the specialist might usefully look to 
it for information on subjects bordering 
his own. In particular, it is the author’s 
hope that the book will prove of value to 
those smaller firms in the Iron and Steel 
and allied Engineering industries which 
have not yet attained sufficient size to 
warrant their maintaining a library of 
their own. 


This exhaustive work covers the cur- 
rent practices not only of America but 
also of continental Europe and Great 
Britain. 


The author of this monumental 
volume is a renowned British 
researcher and director of a 
leading technical library. 





MAIL THIS COUPON TODAY 


fe ee PD De a ew ae a ea ee 


Mail to your favorite bookseller or directly to 


15 East 40th — Desk 658, New York 16, 
CS scavee of “An Encyclopedia of 7 “Iron & Stee) Industry” at 
$25.00 per copy. _ a remittance to expedite shipment. 
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TO BEGIN TO LIVE 
(Continued from page 42) 


It is a fourth element of the tragedy of the com. 
pany of educated men that they have so often forgot. 
ten this principle. Harassed by their inability ty 
comprehend the details of another kind of scholarshj 
or by their lack of personal interest in these detail 
they have consoled themselves by declaring tha 
the other things were unimportant. It has been jy 
that way from time to time that the mass men haye 
destroyed parts of what Conant calls “the Citadel of 
Learning.” 

But this only points the way to the next aspect of 
the tragedy, that of the difficulty of communication 
between the company of educated men and the large 
company of mass men who do not seek this communi- 
cation very much. The communication will not be 
established by exhortation. Its lack will not be atoned 
for by giving up. It cannot rely in any large way on 
educational broadcasting or television. Last Sunday 
[June 3] Boston television viewers were deprived of 
a careful account of the St. Lawrence Waterway be. 
cause a baseball game dragged on. But most of them 
were more content with what they saw, and would 
have been bored and angry with the alternative. Yet 
it will hardly serve to have an elite of the knowing 
who have managed in one way or another to do more 
than tolerate each other and a mass of the unknowing 
who have their own different code and often their 


(Continued on page 46) 
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ENGINEERS, Electronic ¢ Mechanical; 


Physicists: 


Performance Pays Off Rapidly 


At MELPAR 


Engineers of above-average skill can move ahead without 
delay or red tape at Melpar because ability and performance 
are the primary factors governing advancement. Due to the 
fact that we’ve doubled in size every 18 months since our 
beginnings in 1945, middle and top level positions open up 
constantly. 


Melpar believes that the engineer deserves an organization 
and facilities that can enhance his creative abilities. For this 
reason our laboratories were designed and built to specifica- 
tions prepared by Melpar engineers. A wealth of equipment is 
available. Our project group system enables the engineer to 
participate in all phases of development problems and thus 
quickly acquire greater technical and administrative know- 
how, essential to eventual managerial responsibility. The 
system also enables us to more accurately evaluate the in- 
dividual’s contribution and more rapidly justify promotions. 


Live Where You Like It 


Living—for the whole family—is immensely rich in the 
two locales where Melpar’s R & D activities are centered. 
Our 285,000 sq. ft. main laboratory near Washington, D. C. 
enables you to live in an area enjoying incomparable cultural 
and recreational advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and apartments 
are available in all price ranges. 


Melpar’s laboratories in Watertown and Boston, Massachu- 
setts, offer you the unique advantage of living, once again, 
in New England, where seaside and mountain resorts are 
accessible in summer, winter sports an easy drive away; and 
Boston’s theatres, concerts, art galleries and museums close 
at hand. 


Openings Exist In These Fields: 


Flight Simulators «Radar and Countermeasures « Network 
Theory « Systems Evaluation +» Microwave Techniques 
Analog & Digital Computers - Magnetic Tape Handling 
UHF, VHF, or SHF Receivers « Packaging Electronic Equip- 
ment + Pulse Circuitry + Microwave Filters + Servo- 
mechanisms « Subminiaturization + Electro-Mechanical 
Design « Small Mechanisms + Quality Control & Test 
Engineering « Field Engineering 
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For complete information write: 


M E L PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


A PARTIAL LIST OF M.I.T. 
GRADS NOW AT MELPAR 


Thomas Meloy 
(President) 
1917 
Dr. Thomas Cheathan, Jr. 

(Dir. of Research) 
1947 

Milton Almquist, Jr. 
1954 


A. U. Block 
1949 
Emmett H. Bradley 
1950 
J. Dulchinos 
1948 
Kenneth J. Fawcett, Jr. 
1952 
David Lee 
1946 
Manford Markowitz 
1951 


Charles E. McGinnis 

1954 
R. R. McPherson 
1951 
R. M. Oliver 

1952 

Clair F. Parker, Jr. 
1951 


E. O. Parker 
1942 
George Sebestyen 
1955 
B. D. Smith, Jr. 
1948 
S. Smith 
1947 
S. M. Sussma,. 
1952 
David VanMeter 
1943 
J. R. Walker 
1943 








Qualified candidates will be invited to visit Melpar at Company expense. 
Technical Personnel Representative 


3406 Arlington Boulevard, Falls Church, Virginia 











TO BEGIN TO LIVE 
(Continued from page 44) 
R E A D ! scorn and fear of what can perhaps actually be called 


a modern sacerdotal group. The problem of how to 
build a bridge across this gulf is perplexing. Your 


The Three Strategies predecessors have watched the chasm widen, not nar- 
row, while at the same time their efforts to bridge it 
of the have been essentially failures. This is the fifth aspect 


of tragedy of the company to which you have aspired. 
Most of the time most of us in this company try to 
forget the chasm by working on things that are fa. 
miliar; sometimes when our colleagues try more they 
are scolded by their fellows for abandoning the ma- 
chine upon which they were skilled workmen and 


New Communist Policy clearly 


described in 


MOSCOW AND THE COMMUNIST trying to build communication bridges, an art in 
which no one is skilled. Then when a crisis arises, and 

PARTY OF INDIA we have seen several, we agitate and scream and 

sometimes almost by sheer force of words throw tem- 

by John H. Kautsky porary stagings across. But we have done nothing to 


produce permanence. There is little reason, for ex- 
- : ample, why the general public should believe us 
220 pages, 6x 914 $6.00 when we insist that it is for human good, even for the 
national good, that scholars and scholarly ideas 
should circulate freely in the world if we have not 


is jointly , j a os 
enn praity hy The Ceeningy Powe succeeded in explaining to them why this is so; and 


of M.I.T. and John Wiley & Sons, Inc. the why has to consist of more than an assertion by 
us that it is so; it probably requires some little ex- 
ORDER FROM YOUR BOOKSELLER perience with actual situations. This we have not 


found out how to provide. 
(Continued on page 45) 
































Engineers and scientists 
will find opportunities 
the field of nuclear 
leapons development at 
andia Laboratories by 
equesting our brochure. 























It describes our modern, 

well equipped laboratories — 
one at Albuquerque, N. M.; and 
one at Livermore, Cal., in 

the San Francisco area. 
Positions are available in 
electronics, physics, mathe- 
matics, and mechanics. 


I 
) 


The brochure also points out 
our liberal benefits and the 
advantages of pressure-free 
living in the West. 


SAN DIA 


CORPORATION 










brochure, 





For your copy 


write ' 
— 


~ 






ALBUQUERQ 
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Meet Dick Foster 


Western Electric development engineer 





Dick Foster joined Western Electric, the manufacturing and supply unit of the _Dick’s day may begin in one of several ways: an informal office chat 
Bell System, in February 1952, shortly after earning his B. S. in mechanical with his boss, a department “brain session” to tackle a particularly 
engineering at the University of Illinois. As a development engineer on a tough engineering problem (above); working with skilled machine 
new automation process Dick first worked at the Hawthorne Works in _ builders in the mechanical development laboratory; or “on the line” 
Chicago. Later, he moved to the Montgomery plant at Aurora, Illinois (below) where he checks performance and quality and looks for new 
where he is pictured above driving into the parking area. ways to do things. 





Here Dick and a set-up man check over (he automatic production line used to man- Examining the plastic molded “comb” components of the wire 
ufacture a wire spring relay part for complex telephone switching equipment. This spring relay Dick recalls his early work when he was involved 
automatic line carries a component of the relay on a reciprocating conveyor in working-up forming and coining tools for the pilot model of 
through as many as nine different and very precise operations—such as percussive the automation line for fabrication of wire spring sub-assemblies 
welding in which smail block contacts of palladium are attached to the tips of — for relays. At present he is associated with the expansion of 
wires to within a tolerance of + .002”. these automation lines at the Montgomery Plant. 


Western Electric offers a variety of interesting and 
important career opportunities for engineers in all 
fields of specialization in both our day-to-day job as 
the manufacturing and supply unit of the Bell System 
and in our Armed Forces job. 

If you'd like to know more about us, we'll be glad to 
send you a copy of “Your Opportunity at Western 
Electric” which outlines the Company operations and 
specific job opportunities in detail. Write: College 
Relations Department, Room 1034, Western Electric 
Co., 195 Broadway, New York 7, N. Y. 





Dick finds time for many Western Electric employee activities. Here he is 
scoring up a spare while tuning up for the engineers’ bowling league. He is 
active also in the golf club, camera club, and a professional engineering so- 
ciety. Dick, an Army veteran, keeps bachelor quarters in suburban Chicago 
where he is able to enjoy the outdoor life as well as the advantages of the city. MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. c. Buffalo, N. Y.; Haverhill end Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 29 cities and installation headquarters in 16 cities. Company headquarters, 195 Broadway, New York City. 
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Ole! 


(That's the nearest thing in Spanish 
to “‘out of this world!’’) 


is the word you'll 
use for Holiday 
magazine’s entire 
issue on 


South 
America 


It’s the !and of romance, passion 
and politics—and you'll explore 
it all in November Holiday! This 
fabulous issue is more of a book 
than a magazine! Tom Holly- 
man took the 50 colorful pic- 
tures! Famed novelist V. S. 
Pritchett wrote the text! Here’s 
just a sample of what’s inside: 


BRAZIL. What flaw keeps Rio’s women 
from being the world’s most beautiful? 
What strange power draws Brazilians 
toward the Amazon — and death? Bra- 
zil is a land of questions—and Holiday 
has turned up astounding answers! 
PERU. Her pride has no equal in ‘South 
America—but it’s limited to a wealthy 
few. Her vast native population pro 
vides a remarkable contrast—but their 
ancestors once ruled the Andes! 
ARGENTINA. Her people seem to be 
the gayest in South America—but you 
can feel the tension in Buenos Aires 
from 60 miles away! Here’s the low- 
down on a country that simmers with 
political passion! 
ECUADOR. Quito, her capital, is 10,000 
feet high; leveled by earthquakes with 
clockwork regularity! But Quito al- 
ways rebuilds — and the result is a 
city literally covered with gold! 

AND THAT’S NOT ALL! 
This big Holiday covers Colombia, 
Bolivia, Chile, Uruguay, and Ama- 
zonia, too! Plus 11 exciting tours of 
South America. Pius a Calendar of 
South American Events! Plus a unique 
lesson in the second South American 
language — Portuguese! 


Now at your newsstand! 
NOVEMBER 


HOLIDAY 


...for a new look 
at the world around you! 


A CURTIS MAGAZINE 











TO BEGIN TO LIVE 


(Continued from page 46) 


You who have elected to throw your lot with those 
who value knowledge have no doubt had many rea- 
sons for the choice. A few may have been idealistic 
and noble, many may have been materialistic and 
practical. There is no doubt that each of you will be 
tempted to stay out of the dusty and tiring and often 
terrifying intergroup fields in which you must deal 
not with the knowledge and the language of your 
own educated tribe but with others without this 
knowledge, without this language, perhaps even with 
a hostility to the language and to what they presume 
to be the knowledge; and if not hostility, at least a 
massive disinterest. 

It is easy enough to win rewards of cash and of 
comfortable physical life and even of some public 
approval by never sticking your neck out, by adher- 
ing to your specialized last, by holding your curiosity 
in check, most of all by keeping it steadfastly fo- 
cused on a narrow and relatively familiar objective. 
You can even feel smug about this and join the wolf 
pack of those who snarl at the heels of any scholar 
who wanders too far outside the certificated training 
for which he boasts degrees. You can be in this sense 
a useful citizen, a good man by modest definition, 
perhaps even a happy man. But you will not be a 
hero. 

You will not have grandeur, you will not be a hero, 
and the world needs heroes more than it needs useful 
hands. The way of the hero in these matters is hard, 
tedious, despairing, risky. You may turn out not a 
hero but a fool. You may turn out not useful but use- 
less. You will be criticized, stoned verbally, and you 
may not even be happy in your effort. But there is 
just a chance that you may be one of those who can 
help to save the company of educated men from a de- 
struction which is more threatening than anyone 
would like to believe. It is always threatening, of 
course. There have been Dark Ages before, and there 
can be again. 

And this brings me to the final part of the tragedy 
that I must mention. There would be no surer way to 
a Dark Ages than a resumption of mass hostilities 
such as have plagued the world now for nearly half 
a century. The physical possibilities in this are well 
enough known, I would hope, to everyone and surely 
they are to you. Beyond the weapons of physical de- 
struction there loom those of destruction of the mind. 
The Dark Ages are even more implicit in the latter 
than in the former though they are of course potential 
in either. You need as part of the company of edu- 
cated men to permit yourself no relaxation in your 
struggle against such an outcome. You can help as 
citizens, of course, in keeping your own nation on a 
prudent path. You can continuously ask what the best 
ways are to keep other nations on prudent paths. You 
can continuously wonder whether the proportions of 
money and attention your country spends on weapons 
on the one hand and on aid and international educa- 
tion and understanding on the other are realistic 
proportions. You can work for the idyllic day which 
is potential in the applications of modern science in 


(Continued on page 50) 
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The rougher the service, 


the greater the need for 


PEARLITIC 
MALLEABLE 
CASTINGS 








In mines and quarries . . . on the big construction jobs— 
that’s where trucks take the worst beating. And that’s also 
why many off-highway truck manufacturers have turned to 
pearlitic malleable castings—by National—for heavy duty 
parts. For truck builders know that pearlitic malleable has 
high ultimate strength . . . resists wear and fatigue under 
heavy loads and impacts. 

And there are lots of other “‘plus’’ advantages in pearlitic 
malleable castings—from National. For example, they possess 
excellent non-seizing properties . . . can be either liquid or 
air-quenched . . . can be given a smooth finish. Perhaps most 
important of all, pearlitic malleable machinability index ranges 
from 80 to 90 (B1112 steel=100). 

Pearlitic malleable castings—from National—can often 
reduce manufacturing costs, weight and assembly time . . . 


can increase quality and sales potential of your product. 
AA-2911-B 


NATIONAL “Sine CASTINGS COMPANY 
Cleveland 6, Ohio 


NATIONAL 


The nation's largest independent producer of malleable and pearlitic malleable 
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—> Announcing... 


the Cambridge Division’ of 
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To specialize 
research and carrey eee 
microwave ferrite evi 


and allied RF components. 


d authorities in 
Staffed by noted 
reg ae and microwave fields 





*Cambridge, Moss. 
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— > Another APeteon. 
to advance MICROWAVE DEVELOPMENT... 


Stepping beyond conventional methods for micro- 
wave plumbing designs, Airtron, Inc. now focuses 
its research and fabrication on the challenging and 
unlimited new field of ferrite devices! 


Inquire about the unlimited career opportunities. 


Fiirtron. 
inc. 
David Ingalls, '34, Pres. Robert $. Carr, ‘35, Sec'y. 


1123 W. ELIZABETH AVENUE « LINDEN, N. J. 
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The Most Complete 
and Modern 
Die-Casting Facilities 
in New England 


Our latest type high pressure 
Lester Phoenix machines insure 
precision low-cost castings. 

You can depend upon our proven 
know-how to design and develop 
your most intricate castings. 
Ask to have the Mason represent- 
ative call, or send us your prints. 
Our Engineering department will 
give every request, whether large 
or small, conscientious prompt 
attention. 


Ted Schwamb ’22 Nat Pearlstein ’26 
Geo. Swift '24 Ed Beaupre '41 


L. E. MASON CO. 














TO BEGIN TO LIVE 


(Continued from page 48) 


which at least the economic reasons for war have be. 
come invalid. We have no reason to be certain that 
Lewis Mumford was wrong when he depicted his 
One World Man, the successor to Archaic Man, Civi- 
lized Man, Axial Man, Mechanized Man, a man on 
whom new forms “dimly emerging in man’s uncon- 
scious . . . begin to beckon him and hold before him 
the promise of creativity: a life that will not be at 
the mercy of chance or fettered to irrelevant necessi- 
Gem... . 

“In carrying man’s self-transformation to this fur- 
ther stage, world culture may bring about a fresh 
release of spiritual energy that will unveil new po- 
tentialities, no more visible in the human self today 
than radium was in the physical world a century ago, 
though always present. . . .”§ 

Yet we are far from this millennium on the techno- 
logical side, and particularly on the spiritual. It is the 
final aspect of the tragedy of the company of edu- 
cated men that it is not a single company. If a war 
were to begin tomorrow the educated men of the 
world would be aligned in two camps and each 
would put all its education at the service of its side. 
Scientists and technologists would work night and 
day for weapons; psychologists and poets and paint- 
ers for persuasions; historians for immediate justifica- 
tions; philosophers for ultimate justifications; priests 
would supplicate God from both hordes. We must 
not think that there would not be educated men and 
devout men on both sides. The plain fact is, then, 
that educated men have themselves not found an 
answer to this major question; and in time of crisis 
they will, as of now, all behave like mass men. 

These are the tragic questions you have brought 
upon yourselves by electing to join the company of 
educated men; you will have difficulty all your lives 
in developing the right balance between your spe- 
cialized and your general competence and the amount 
of time you must devote to each; you will perhaps 
betray the company you once belonged to by not un- 
derstanding and supporting them in crisis, or if you 
have remained in the company you will perhaps be 
betrayed; you will not be loved or admired by society 
in general for anything except your usefulness as de- 
fined by that society, which will not be the definition 

(Concluded on page 52) 


§Lewis Mumford, op. cit., page 249. 











BLANCHARD CONSTRUCTION CO. 
General Contractors 
2546 S.W. Vista Ave. 


Portland 1, Oregon 


M. A. Blanchard °36 
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Ruled 


by a Kobot? 


Dominated by a mechanical monster? Comes the revolution! 


Just write today and learn how 500 types and sizes of 


MPB’s“K such as these OGS-- 


BALL BEARINGS ACTUAL SIZE 


are helping to revolutionize the size of robots, 


machines and precision instruments, making them 


~ 


smaller, lighter, smoother (and kinder!) 


MINIATURE PRECISION BEARINGS, INC. 
12 Precision Park, Keene, N. H. 


TO BEGIN TO LIVE 
(Concluded from page 50) 


your company will make; you will forget that othey 
in your company, doing things you do not understan{ 
and in which you are not interested, still belong t 
your company; you will struggle and apparently mog 
of the time in vain to communicate with the whole o 
your company, or you will relax and not try, whic) 
is worse; even more you will give up trying or be cop. 
stantly frustrated in your efforts to pierce the veil of 
misunderstanding which separates your compan 
from that of men in general and when you ar 
tempted to an heroic effort in this endeavor you wil 
be scolded even by fellows of your own company, 
worst of all, you will know that in your company 
there is a force which can separate you on the in. 
stant of a faulty decision by people who may not 
even be in the company at all, a force which wil 
split the company of educated men asunder, the 
force of nationalism. 

These are the elements of your tragedy. As I said 
at the beginning, tragedy does not have to have an 
unhappy outcome. But the working out of the out- 
come whether it be happy or unhappy has some hard 
stones along the path. Yet when you stand straight 
in the company of educated men and have confronted 
these problems bravely, even if not successfully, you 
will know that you have been in the right company, 
you will understand that “to recognize that life is 
tragedy is to begin to live.” 








Albuquerque 
Atlanta 
Boston 
Buffalo 
Charlotte, N.C. 
Chicago 
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Dallas 
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Detroit 
El Paso 
Hartford 
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WHAT DOES 


BETTER TEMPERATURE CONTROL 
MEAN TO YOU? 





It might mean greater accuracy...more 
consistent reliability . . . simplicity .. . 
elimination of vacuum tubes or possibly 
compactness or low cost. Another way, it 
could mean greater volume of production 
... improved quality ... lower unit-costs. 
Any way, in many different fields, it means 
instruments by WEST. 

Here and abroad we produce a wide selec- 
tion of controllers, indicators and recorders 
for temperature and other variables, as 
well as complete systems and accessories. 
Our men in scores of cities offer qualified 
counsel. Write for Bulletin COM. 


LL eee 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





4355C W. MONTROSE, CHICAGO 41, ILL. 


Plant. WEST INSTRUMENT LTD 
1, Sussex 
deen & Jame 


Britist 
Regent St., Brighton 


esented ada by Upton Bra 








William C. West ("11) Chmn. 
Richard K. West ('38) Pres. 
Canadi ep: ve 
Upton, Bradeen & James 
English Plant: West Instrument, Ltd. 
52 Regent St. 

Brighton 1, Sussex 
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A Fractionator tower for the West 


It’s nosing out of the Graver plant at East 
Chicago—all 93 feet of it—on its circuit- 
ously routed journey to a western refinery. 

Graver will design and build your com- 
plex process fabrications of carbon steel or 
alloy—stainless, stainless-clad, nickel-clad, 
Monel, Hastelloy or aluminum. Graver 


quality is assured by every modern tech- 
nique for manual and automatic welding, 
stress relieving, heat treating, X-raying and 
other methods of inspection. 

For the very best in custom-built process 
equipment and its installation, call on 
the experience of Graver. 


GRAVER TANK & MFG.CO. INC. 


East Chicago, Indiana 
CHICAGO @ NEW YORK e PHILADELPHIA e EDGE MOOR, DEL. @ PITTSBURGH @ DETROIT @ TULSA 





SAND SPRINGS, OKLA, e HOUSTON e LOS ANGELES e FONTANA, CAL. e SAN FRANCISCO 








GRAVER 





Autoclaves 
Digesters 


Elevated 
water tanks 


Oil field 
equipment 
Pressure 
vessels 
Storage tanks 
Towers VV 
Weldments 
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STEEL PIPE: Wrought Iron * Steel * 
Structural * Cast Iron * Copper- 
Steel* Electric Weld * Seamless * 
Spiral, Lap & Butt Weld * Shore- 
Dredge * Speed-lay 


CEMENT-ASBESTOS PIPE: For sew- 
erage and water mains where cor- 
rosion is a problem. 


ALUMINUM PIPE: In standard and 
light walls. All accessories stocked. 


PLASTIC (PVC) PIPE 


SPEED-LAY: Complete packaged 
PIPE SYSTEM for fast-laying, tem- 
porary and semi-permanent lines 
for water, compressed air and other 
services. Write for catalog. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
VALVES, FITTINGS & FLANGES: | 
| 
| 
| 
| 
| 
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SPECIALISTS 
in 
Pre -Fabricating 
PIPING 


Tube Turns * Dresser * Victaulic 
* Cast Iron or Steel * Forged Steel 
* Special Alloys * Water Main 


PILING PIPE: Cast Steel and Iron 
Points * Plates and Shoes * Cast 
Steel * Malleable Iron Sleeves 


COMPLETE FACILITIES for Bending, 
Coiling, Beveling, Swedging, Flang- 
ing, Grooving, Welding, Cutting to 
Sketch, and Threading to most rigid 
requirements. Bitumastic or Cement 
lining — Testing — all to Standard 
specifications. 


ALBERT 


PIPE SUPPLY 
COMPANY, INC 


S.G, ALBERT'29 © A.E. ALBERT '56 





BERRY & N. 13th St., BROOKLYN 11, N. Y. 
Tel.: EVergreen 7-8100 


PRESIDENT’S REPORT 


(Continued from page 32) 


did more than all else to delay the American uni 
versity.” 

The record is clear that the “big jumps” in the develop 
ment of American universities came when bold leader- 
ship brought increased funds, which in turn made possible 
a strengthened faculty with freedom of action and the 
realization of new concepts and objectives. 

I hope that M.I.T. never becomes so complacent o1 
self-satisfied or impoverished of new ideas that it con- 
ceives of itself as having enough. We must never set any 
lesser goal for ourselves than to be an institution of such 
adequate resources that we can really meet the demands 
upon us, that we can see our influence ever widening, our 
Faculty unexcelled, our facilities adequate to enable our 
staff and students to realize their fullest potential. 

I am incited to make these observations because I 
think any attitude of complacency or any acceptance of 
the statement that M.I.T. is a wealthy institution in a 
monetary sense would tend to undercut the motivations 
and the ideals, the free enterprise, and the momentum 
which can make the difference between this being a great 
and vital institution and its declining into one which is 
pedestrian and static. Here is a clear challenge to demon- 
strate that a private institution can maintain and aug- 
ment its vitality. 

M.I.T. stands today at the very height of her powers 
and bidding fair, if she exerts herself vigorously and 
wisely, further to augment her excellence, her productiv- 
ity, and her leadership. She could slip from this eminence, 
too, if she — if we — fail to understand and to meet the 

(Continued on page 56) 





consulting field. 


determine your progress. 


MANUFACTURING 
INDUSTRIAL ENGINEERING 
PERSONNEL 


© Proven analytical ability 








Your most rewarding career could be 


Management “Consulting 


Exceed your present job limitations, accelerate your executive growth by 
working with key executive personnel on top management problems. Your 
present position and past experience may have fitted you well for one of 
the attractive openings with our firm, pre-eminent in the management 


We are a charter member of the Association of Consulting Management 
Engineers and have a long and outstanding history of growth and pro- 
fessional success. Our clients include many foremost organizations. 
Increasing use of consulting services offers unlimited opportunity for a 
rewarding, lifetime career in which your own initiative and capabilities 


QUALIFICATIONS 
¢ Outstanding, progressive experience of five years or more pro- 
viding a sound, broad background in at least one of these fields: 


ENGINEERING ADMINISTRATION 
FINANCE AND ACCOUNTING 
MARKETING 


e College degree; graduate work desirable 
e Executive personality and poise 


Send a brief statement of your education, experience and personal 
background in full confidence to 
Box 10, American Alumni Magazines 
22 Washington Square N., New York 11, N. Y. 


° Age 28-38 
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NETWORK SYNTHESI!IS* 





AT HUGHES 
Network Synthesis may be defined as mathematical techniques by which physical 
systems can be designed to give optimum characteristics. 


Brune, Cauer, Darlington, Foster, Guillemin and others established the 
framework for network synthesis. Today. in the Hughes Research Labora- 
tory there is an intensive program to build upon this structure. As part of 
this continuing effort it is the intention of the Laboratory to work on 
lumped and distributed parameter systems, both passive and active. 





* See, e.g., “A General RLC Synthesis 
Procedure” Proceedings of the IRE, 
February 1954, by Louis Weinberg, 
Sc.D., Head, Network Synthesis 
Group, Hughes Research Laboratory. 
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| HUGHES | 


Those who would assist in this 
important project should have 
advanced work in complex func- 
tion theory, continued fractions, 
matrix theory, combinatorial 
topology, or modern network 
synthesis. If this is an area in which 
you are qualified, please write us 
about your education and experi- 
ence. Your inquiry will receive 


prompt, confidential attention. 


----------4 


DEVELOPMENT LABORATORIES 
Scientific Staff Relations 
HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 
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materials. 


For facts booklet, write: 


444 Hancock Street, Quincy 71, Mass. 
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Want to weigh a whisper? 


If a whisper had tensile strength . . . you 
could measure it delicately with the Instron 
Universal Tester. Yet, this versatile instrument 
is rugged and measures such characteristics as 
elongation, compression, hysteresis and elastic 
modulus with electronically controlled accuracy 
up to 10,000 pounds. For use in metals, plastics, 
rubber, textiles, wire, adhesives and other 
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PRESIDENT’S REPORT 
(Continued from page 54) 


increasing requirements our society exacts of its leaders, 
both institutions and men, or if she sets her sights too 
low and becomes content with little plans, limited aims, 
and paltry means. If our past really proclaims our future, 
we will not be satisfied being anything but the best and 
having the means to be the best. 

While I prefer in these annual reports to discuss 
subjects other than money, I feel compelled this year to 
reiterate these convictions because I feel they are vital 
to the welfare of the Institute. I feel that they must com- 
mand the attention and action of those of us who serve as 
trustees. Most of our recent and current fund-raising has 
been directed at catching up with M.L.T.’s growth and 
enlarged responsibilities. As we make progress toward 
catching up, we need to set goals for future improve- 
ments. ... 


In the second portion of his President’s Report, Dr. 
Killian dealt with changes that have taken place at 
the Institute during the past year, many of which 
have already been reported in pages of The Review 
for Volume 58. 

Most notable event of the year was the election of 
Julius A. Stratton, ’23, to the newly established post 
of Chancellor, as reported on page 493 of the July 
issue. Other major Faculty and administrative 
changes recorded in the President’s Report include 

(Continued on page 58) 











TURE WIRING. 





same with heavy duty braid; F—sealed teflon. 


FLEXIBLE HIGH TEMPERATURE COAXIAL CABLES 


GENERALLY THESE CABLES CONFORM TO THE DIMENSIONS AND ELECTRICAL 
PROPERTIES OF STANDARD COAXIAL CABLES, BUT ARE DESIGNED FOR UNUSUAL 
SERVICE CONDITIONS IN AIRCRAFT AND ELECTRONIC APPLICATIONS. IN ADDI- 
TION, A NUMBER OF VERY SMALL CABLES HAVE BEEN DESIGNED FOR MINIA- 


The insulation consists of “teflon” tape applied in a unique manner and sealed from moisture 
and air. The trade name for this product is “Teflex” which is patented. The nature of the insula- 
tion is such that the cable will withstand temperatures as low as —80°F and up to 500°F for long 
periods of time with very little deterioration in dielectric characteristics. 

All of these cables, although having the same type of insulation, have various types of outer 
coverings to be suitable for the various types of service conditions. These coverings are identified in the type number as a 
suffix: GL-glass braid; MNL—mylar tape and nylon braid; GF—teflon coated glass; GV—teflon tape and glass braid; GGV— 





O.D. OHMS CAP./FT VOLTAGE 
TYPE NUMBER CONDUCTOR NOMINAL IMPEDANCE mmf RATING Characteristics 
COX-2FS-011-GL, NL, GV, F 011” CW 075” 50 30 750 Low Noise-Flexible 
COX-2FX-29-NL, F 7/38 CW 075 50 30 500 RG-178/U 
COX-2FS-22-GL, NL, GV, GGV #22 str. 125 50 30 2000 Small Flexible 
COX-2FS-20-GV, NML, GGF #20 str. .180 50 30 2000 Flexible RG-159/U 
COX-2FS-032-GV, GF 032” .200 50 30 2000 RG-159/U 
COX-2FS-16-GV #16 str. 325 50 30 3000 Flexible RG-143/4 
COX-2FS-13-GV, GGV #13 str. 375 50 30 5000 RG-115/U 115A/U 
COX-2FS-10-GV #10 str. 490 50 30 7000 RG-94A/U 
COX-2FS-5-GV #5 str. .710 50 30 10000 RG-93/U 
COX-3FS-011-GL, NL, GV, F O11” CW 090 70 21 1000 Equal to RG-179/U 
COX-3FX-26-NL, F #26 str. 120 70 21 1000 Miniature 
COX-3FS-23-MNL #23 str. .200 75 20 2500 — ‘7 
G-124/U 
COX-3FS-22-GL, MNL, GV, GGVY = #22 str. 170 73 20 2300 Flex. equal RG-124/U 
COX-3FS-026-GV 026 CW .240 73 20 2300 RG-124/U 
COX-4FS-011-GL, NL, GV, F O11 CW 125 90 16 1200 Low noise-Flexible 
COX-4FX-29-GL, F #29 str. .140 90 16 750 Equal to RG-180/U 
COX-4FS-016-GL, GF 616 CW .200 100 13 500 Equal to RG-62/U 
COX-4FS-24-MNL #24 str. 240 93 14 2500 Medium voltage 
COX-4FS-22-GL, GV, GF #22 str. 240 90 16 3000 Low —— 
COX-4FS-026-GV 026 CW 240 93 16 3000 Flexible Cables 
COX-4FF-023-GF 023” 240 93 13 500 Equal to RG-71/U 
COX-4FF-026-GV 026 CW 240 93 15 500 Equal to RG-62C/U 


BOSTON INSULATED WIRE AND CABLE CO. 


Boston 25, Massachusetts 
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Here ‘at McDonp f ‘Aircraft Corporation aeronautical 
engineer} x histy 4 is being made by our new “Engineering 

Canjpus, he ae chitect’s rende ring of this 16-acre deve lop- 
ment adjoinig our plant gives an idea better than any 
\ onds of th great steps being taken at McDonnell to pro- 


vide its enineers with a new kind of work environment 
for ‘creative thinking and effective achievement. 


The development’s imaginative scope. colorful beauty and 
detailgd attention to working comfort are attracting nation- 
wide Attention as a logically ultimate answer to a vital need 
of tie\ aircraft industry. One building is completed and 
oce upied, and a second is already under construction. The 
entife group upon completion at a cost of more than 
$6.000.000 will comprise integrated facilities of, by and 
for engineers. 


This atest che apler in McDonnell’s record of pioneering 
achievements, is another significant indication why the 
company My only 17 years has grown from two individuals 
to a team of wore than 17,000 persons. We are now work- 
ing on a backlog of orders for fighters, missiles and heli- 
copters that exceeded two-thirds of a billion dollars on 
June 30. 

Newest McDonnell planes in production for national secu- 
rity are the versatile F3H-2N Demon, fastest all-weather 









— 


wx Pefeativic engineers 





fighter in the Navy, and three different versions of the 
world’s most powerful fighter, the supersonic F-101 
Voodoo, for the Air Force. Work is in progress on four 
advanced missiles, including Talos. 


We salute the engineers who have done so much to make 
possible our contributions to the nation’s airpower. We 
believe a good part of the accomplishments stems from 
a fundamental policy that takes into account the highly 
individual capacities and aspirations of able and productive 
men. The “Engineering Campus” program is our direct- 
action pledge to our engineers—those now at McDonnell 
and those who will join them—that we are determined to 
maintain and develop further an environment that fosters 
the sort of creative achievements on which continued prog- 
ress depends. 


Professional and economic advancement await qualified 
engineers at McDonnell Aircraft. We provide free in-plant 
engineering courses taught by our own top engineers and 
sponsor graduate and undergraduate programs at the two 
outstanding universities in St. Louis. We invite you to 
investigate joining our team of the ablest minds in aero- 
nautics — united in making fundamental progress in 
advanced airplanes, helicopters and guided missiles—by 
writing to R. F. Kaletta, Technieal Placement Supervisor. 
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appointment of E. Francis Bowditch as Special Ad- 
viser to the President (page 493, July); John T. Rule, 
21, as Dean of Students (page 493, July); H. Guyford 
Stever as Associate Dean of the School of Engineer- 
ing (page 147, January issue, and page 352, May 
issue); William N. Locke, as Director of Libraries 
(page 199, February issue); Robert E. Hewes, *48, as 
Registrar (page 494, July issue); Major General James 
McCormack, Jr., 37, as Special Adviser to the Presi- 
dent (page 99, December, 1955, issue); Philip A. 
Stoddard, '40, as Assistant Treasurer (page 354, May 
issue); of F. Leroy Foster, ’25, and James M. West as 
Director and Associate Director, respectively, of the 
newly established Division of Sponsored Research 
(page 27 of this issue). 








INSURANCE 0O 


SIXTY CONGRESS STREET 


In outlining the Institute’s educational program, 
Dr. Killian spoke with justifiable pride of progress 
that had been made particularly in the following 
areas: 

1. The Faculty has continued to give searching at- 
tention to the constant reformulation of curriculum 
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111 BROADWAY, 
NEW YORK 6, N. Y. 

46 NEWBURY, COR. BERKELEY, 
BOSTON 16, MASS. 

74 EAST MADISON STREET, 
CHICAGO 2, ILL. 

727 WEST SEVENTH ST., 

LOS ANGELES 17, CALIF. 

165 POST STREET, 

SAN FRANCISCO 8, CALIF. 





BOSTON ; , : ; 
which professional education requires. 
2. During the summer, a Naval Reserve Officers’ 
Training Corps unit was established at M.I.T. to join 
already existing Army and Air Force R.O.T.C. units. 
3. The Department of Meteorology has been trans- 
Jd ferred to the School of Science; the Section of 
(Continued on page 60) 
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OUR OWN MAKE READY-MADE CLOTHING 
its distinctiveness is apparent at a glance 
This season, as in every one since 1818, the styling, quality and good 
taste of Brooks Brothers own make ready-made suits, sport jackets, 
topcoats and other clothing are recognized at a glance. That is be- 
cause we carefully control every step in the making—from the choice 
f fi aterials (many exclusive with us) to the final hand-detailing. 
numa e of fine materials (many exclusive with us) to the final hand-de g 


We invite you to see our Fall selections, which we consider the most 


interesting we have ever offered. 
Our Own Make Ready-Made Suits, from $105 
Sport Jackets, $75 to $90 + Topcoats, from $115 


Fiobs Brvthers, 


SCLOTHINGS) » 


Bens Furnishings, Hats ING 


346 MADISON AVENUE, COR. 44+TH ST., NEW YORK 17, N.Y. 
BOSTON + CHICAGO + LOS ANGELES + SAN FRANCISCO 
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When two heads are better than one 


New England research institutions have 
produced many newcomers to the ranks 
of growing companies. 

Scientific skill, combined with a flair for 
practical application has created the basis 
for new and successful ventures. 

But financial success sometimes lags be- 
hind the development of a successful prod- 


uct. This may be due to inadequate planning 


of the purely business side of the operation. 

The Loan Officers of The New England 
Trust Company have helped many scientist- 
businessmen to place their business on a 
firmer financial basis. This is one of the 
many ways we can help you as an individual 
with financial questions that arise. If you 
have a similar problem, we'd like to have 
an opportunity to talk with you. 


The New England Trust Company 


Incorporated 1869 


135 DEVONSHIRE STREET 


Back Bay Branch: 99 Newbury St., Boston, Mass. 
Member of the Federal Deposit Insurance Corporation 
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YOURE INVITED... 


to make use of the versatile and useful 
banking and trust services which we pro- 
vide. While it is never our intention to 
disturb satisfactory relations elsewhere, we 
would like very much to be kept in mind 
whenever you may decide to change or 
increase your banking connections. 

Whatever your banking or trust needs, 
2 warm welcome always awaits you at 
Second Bank-State Street. 


SECOND BANK-STATE STREET 


Trust Company 


BOSTON, MASSACHUSETTS 
Heap Orrice: 111 Frankurn STREET 
State Street Orrice: State and Congress Sts. 
Union Taust Orrice: 24 Federal St. 
Coptey Square Orrice: 587 Boylston St. 
SratLer Orrice: Arlington and Providence Sts. 
Mass. Ave. Orrice: Mass. Ave. and Boylston St. 


Member Federal Deposit Insurance Corporation 
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Promoting tea .. .. 
protecting teacups ... H&D 
boxes are best at both. 


HINDE & DAUCH 


Subsidiary of West Virginia Pulp and Paper Company 


PRESIDENT’S REPORT 
(Continued from page 58) 


Graphics has been transferred to the Department of 
Mechanical Engineering where it is the responsibility 
of James B. Reswick, *43, Associate Professor of 
Mechanical Engineering; and courses in General Sci- 
ence, General Engineering, and Science Teaching 
become the responsibility of the Department of Hu- 
manities. 

4. The work of the Department of Humanities in 
conducting seminar tutorial groups for freshmen was 
reported, together with the favorable reaction of stu- 
dents who took the seminars. 

5. The enthusiastic reception of the Summer Ses- 
sion courses, now operated for one 10-week period in 
place of two six-weeks periods was recorded. The In- 
stitute’s Summer Session, under the direction of 
Ernest H. Huntress, ’20, continues to draw increasing 
numbers of advanced students from industry for spe- 
cial study at M.LT. 

6. The School for Advanced Study has been estab- 
lished, as reported on pages 184, 234, and 245 of the 
February and March issues. 

7. The Committee on Student Housing, under the 
chairmanship of Edwin D. Ryer, ’20, has issued its 
comprehensive report (as already noted on pages 
100, 413, and 486 of Volume 58 of The Review). 

Speaking of new facilities which are being estab- 
lished at the Institute, Dr. Killian said: 

(Continued on page 62) 
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Suppose YOU decide 
on a career with New England Life 


You've met the Company’s qualifications, what next? 





You'll join one of the many New England Life offices from 


supervised selling experience. Your Supervisor 
You'll get 1 selling exy Y P 


Maine to Hawaii. There, while on a generous training al- will help you apply your technical knowledge in diagnos- 
lowance, you'll receive personal instruction in the funda- ing the client’s needs. And you'll learn the selling skills } 


mentals from your General Agent and your Supervisor. so essential in recommending a life insurance program. 





ing Course at the home office. After each step you'll see basis. Your income will come from servicing your clients, 
your earnings increase as your confidence and abilities as well as from new sources of business. And the expand- 
develop. You’ll have various and continuing opportunities ing operations of New England Life also provide op- 
for advanced training. portunity for those wishing to get into management. 


Write directly to Vice President L. M. Huppeler, 501 Boylston Street, Boston 17, 
for more information about making a career with New England Life. 


A BETTER LIFE FOR YOU NEW ENGLAND 
Mil U1 ¥ EL oe 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA—1635 





Then you'll qualify for the Career Underwriters’ Train- You'll go on to build your clientele on a professional 





{ career with New England Life attracts men from many fields 
banking, teaching, business administration as well as selling. 


Some of our most successful agents have technical backgrounds. 
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“Points... 


about Insurance where 
NO PRECEDENT EXISTS... 


overage for special purposes is 
a truly constructive endeav- 
or ...an endeavor to satisfy 
the insurance aims of indus- 
trial and other institutions. 





The question arises “If there is an insurable risk, but 
no precedent exists, can industry have what it needs?” 


LEXINGTON answers affirmatively, in many cases. 





LEXINGTON has underwritten many risks not previously 
considered marketable. Lexington’s methods make 
the insurance fit the requirements of the buyer. 


LEXINGTON expects to collect full rates for the risks 
it runs, but Lexington’s specialization makes it possi- 
ble to provide an attractive cost on a sound basis. 
Thus Lexington can afford the appearance of high loss 
ratios and still operate profitably. 


LEXINGTON works through agents or brokers, or 
directly for a buyer when circumstances justify. 


HERING PON 


INSURANCE COMPANY 


DELAWARE OFFICE: 301 WEST ELEVENTH ST., WILMINGTON 
EXECUTIVE OFFICE: 177 STATE ST., BOSTON, MASS. 


OFFICERS AND DIRECTORS 


FREDERIC C. CHURCH CHARLES COLBY HEWITT 


Chairman President 
STANLEY H. KING FRANK W. HUMPHREY 
Treasurer Vice President 


COLBY HEWITT. JR COLLINS GRAHAM 
Vice President Secretary 


DIRECTORS 
COL. WILLARD F. ROCKWELL WM. WOOD PRINCE 
Chairman President 


Rockwell Manufacturing Company Union Stock Yard & Transit Company 
Rockwell Spring & Axle Company Trustee Central Mfg. District 


JAMES J. MINOT ALFRED C. FULLER 
Partner Chairman 


Paine, Webber, Jackson & Curtis Fuller Brush Company 


Let your friends in industry know of this 
constructive insurance market for buyers of quality. 


GOOOOOL OOO LEOEOEEOEOOOOOOOOOOOEOOOOOOOOOOOOOOW 
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PRESIDENT’S REPORT 
(Continued from page 60) 


During the year the Institute moved forward with four 
important new additions to its laboratory and equipment 
resources for education and research. The first of these, 
the great Karl Taylor Compton Laboratories, is well 
along, and we should be able to occupy the building by 
the beginning of the second term. 

The second of these new facilities is a Computation 
Center, made possible by the International Business Ma- 
chines Corporation. With its large, fast digital research 
computer (the IBM 704), the Center will meet the rapidly 
growing needs of the Institute for this kind of service — 
particularly in research — and, in addition, will serve 
some 24 other colleges in New England... . 

The third major new facility planned during the year 
is a six-billion-volt electronic facility for basic research 
to be built, managed, and used jointly with Harvard Uni- 
versity. This facility, named the Cambridge Electron 
Accelerator, will be built with funds from the Atomic 
Energy Commission and will cost about $6.5 million. . . . 

We have made important progress during the year 
on the building of a nuclear reactor for research and 
educational purposes. Construction of the reactor started 
last June. Costing about $2,400,000, the reactor will be 
one of the most versatile ever constructed for research 
purposes and for teaching use, and it will give new 
impetus to the Institute’s rapidly growing program of 
graduate study in the field of nuclear engineering. In 
this project we have had timely and generous assistance 
from the National Science Foundation and the Rocke- 
feller Foundation. 


Also recorded in President Killian’s report is the 
fact that the M.I.T. community continues to be host 
to an ever-increasing number of scholars of interna- 
tional fame, that it is becoming increasingly recog- 
nized as a cultural as well as a technological center, 
and that its own Faculty, Staff, and Alumni continue 
to hold commanding positions of leadership in sci- 
ence, engineering, architecture, and industrial man- 
agement. All of these achievements give Technology 
Alumni cause to be proud of the Institute’s accom- 
plishments. But there are also areas in which the 
Institute must plan for future service to society, and 
under the topic of “Unfinished Business” Dr. Killian 
reported: 

Among numerous proposals, plans, and needs which 
rest on the desks of deans and other administrative offi- 
cers calling for action—and usually funds—may be 


noted the following: 
Last year a distinguished committee under the chair- 
manship of President Edwin S. Burdell, '20, of Cooper 











(Concluded on page 64) 
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A. J. WOLFE CO. 


Electrical Construction 


SINCE 1924 


2 HARRIS AVE. JAMAICA PLAIN 30, MASS. 
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H. E. FLETCHER CO. 


WEST CHELMSFORD, MASSACHUSETTS 
@® rowett—GLenview 7-7588 
114 EAST 40TH STREET, NEW YORK 16,N.Y. 





PRESIDENT’S REPORT 


(Concluded from page 62) 


Union in New York, recommended establishment at the 
Institute of a Center of Urban Studies to supplement, ex- 
tend, and strengthen our work in city planning and to 
provide research facilities in this area of growing impor- 
tance. The principal recommendations of this committee 
were also endorsed by the Corporation Visiting Commit- 
tee for the School of Architecture and Planning. 

Similar studies on the part of committees appointed 
from outside the Institute remain yet to be acted upon 
in the School of Humanities and Social Studies. The first 
of these relates to the field of psychology, the second to 
the fine arts. We hope during the year to find the method 
and the means to clarify the status of these important 
academic fields at the Institute. 

Other important recommendations of Corporation 
Visiting Committees include the following: 

1. It is recommended that the Department of Aeronau- 
tical Engineering expand its education effort in the areas 
of aeronautical propulsion by increasing the amount of 
time allotted to this subject and by revising the course 
content so that the propulsion field exerts appropriate 
attraction for students. 

2. It is recommended that a sound estimate of student 
population of the Department of Physics for the next sev- 
eral years be made and that space, facilities, and Faculty 
requirements for the expanding student body be pianned 
as early as possible to insure that the high quality of the 
work of the Department not suffer from overcrowding, 
shortage of facilities, and overloading of Faculty. 

3. Sympathetic consideration is recommended to the 
need of the Department of Geology and Geophysics for 
more adequate library facilities adjacent to the Depart- 
ment, a commons room for the use of undergraduate 
students particularly, and encouragement to extend its 
present procedures for interesting more students in the 
Department. 

4. It is recommended that M.I.T. take the lead among 
scientific libraries in making available Russian technical 
literature. 

In concluding his eighth annual message to the 
M.LT. Corporation, Dr. Killian obviously took pride 
in pointing out as he did on Alumni Day (page 485, 
July issue) that: “The efficiency of all we do at the 
Institute is greatly enhanced by our freedom from 
internal stresses, cliques, and factions. We are thus 
unusually free to concentrate the greater portion of 
our energies on important constructive work. This 
does not mean that we do not have differing opin- 
ions, or differences of opinion vigorously held, but 
rather that we have an environment where such 
differences can occur without hardening into divisive, 
contentious issues.” 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 


Boston 
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“Precision-Gauged” 
HAIRSPRINGS 


More than 20 years’ experi- 
ence making all types of hair- 
springs for critical instrument 
applications. High volume 
production with absolute uni- 
tormity 


=) ‘TIL THE WHISTLE STOPS” PRECISION PRODUCTS COMPANY INC OF WALTHAM 


WALTHAM 54 e MASSACHUSETTS 
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Telephone COmmonwealth 6-0456 Telephone Circle 6-8000 Telephone COurt 1-1919 Telephone CApital 8-7423 


; L d Electri C 

= INCORPORATED 

= FOUNDED BY F. W. LORD, M.L.T. ’93 

= 1895 ELECTRICAL CONSTRUCTION 1956 

= 131 Clarendon Street 10 Rockefelier Plaza 140 Stanwix Street 535 S.W. Clay Street 
= Boston 16, Massachusetts New York 20, N. Y. Pittsburgh 22, Pa. Portland 1, Ore. 
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The TREDENNICK-BILLINGS CO. 
Construction Managers Building Construction 


K. W. RICHARDS ‘07 H. D. BILLINGS "10 Cc. C. JONES "12 F. J. CONTI '34 


10 HIGH STREET BOSTON, MASSACHUSETTS 








305 East 72nd Street 


New York’s Newest and Finest Apartment House 
17 story building — 1 to 4 Room Apts. 
Ready Fall of 1956 


Peter Doelger, Incorporated 
407 E. 55th St. — N. Y. 22, N. Y. 
PLaza 1-1550 
W. P. Doelger ’26 
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JAMES T. HOLMES 
M.1.T. °14 


D. LEE NARVER 


STANFORD '14 Telephone TRinity 8201 


HOLMES & NARVER, INC. 


828 S. Figueroa St., Los Angeles 17, California 





SYSKA & HENNESSY, INC. 


Engineers 


John F. Hennessy ‘24 John F. Hennessy, Jr. °51 





DESIGN . CONSULTATION . REPORTS 
POWER PLANT * WASTE DISPOSAL * WATER SYSTEMS 
New York City 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 








LEONARD CONSTRUCTION COMPANY 
Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 
37 South Wabash Ave. 
Chicago 











ALL CREATIVE MEN 


start with a piece of blank paper. Yet some 
promotion costs money, while other promotion 
makes money for the advertiser. 


Which kind is for you? 








eeiaies ASSOCIATES 


572 WASHINGTON STREET, WELLESLEY 81, MASSACHUSETTS 
WELLESLEY 5-6500 
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ENGINEERS, EXECUTIVES, EDUCATION 
(Concluded from page 38) 


words, the men it believes the most likely to become 
presidents and board chairmen. Second, the univer- 
sities must realize that their task here is not to train 
another variety of professional specialist but to point 
the way to industrial statesmanship. 

The in-company and university executive training 
programs ought to be regarded as complementary 
rather than mutually exclusive. Given the responsi- 
bilities of corporate management in our highly com- 
plex industrial society, the education of the men who 
are to assume these responsibilities has to be a con- 
tinuing and varied process. For our immediate pur- 
pose, the essential feature is that the techniques 
which are being developed for the identification and 
training of executive talent are peculiarly well 
adapted to the needs of engineers. The young man 
who has a strong technological bent can afford to 
follow it without prejudice to his future prospects if 
he should turn out to have managerial potentialities. 
On its side, industry can recruit the specialized tech- 
nical skill that it has to have with some assurance that 
it is also acquiring a source from which it can draw 
some of its requirements for high-grade leadership. 

Perhaps this is all just another way of restating the 
familiar truth that education does not cease with the 
conferring of a degree. If so, it is worth restating. In 
the conduct of modern industry, leadership has to be 
capable of making intelligent judgments on a near- 
infinite variety of complex problems. This capacity 
comes to some individuals naturally, but not many. 
For most it has to be built up by experience and 
training, over a period extending well beyond the 
conventional limits of formal schooling. 

Now it is perfectly clear that a substantial propor- 
tion of this leadership will have to be made up of 
engineers: we can even put it more bluntly and say 
that a substantial proportion is going to be made up 
of engineers whether we like it or not. To fill their 
roles properly, these engineers will have to be top- 
flight professionally first of all, and a great deal more 
after that. 

Here is a challenge and an opportunity for both 
industry and education which they can meet only by 
working in close co-operation. We believe that our 
type of industrial society is the best that humanity 
has yet achieved: the most effective way to keep it 
so is to see to it that its leadership is of the highest 
attainable quality. 












ROTH LABORATORY 
FOR PHYSICAL RESEARCH 


Serving Industry in these fields — 


ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 
MEDICAL PHYSICS ANALOG COMPUTERS 


INSTRUMENTATION 






ULTRASONICS 





1240 MAIN STREET * JAckson 7-8211 
M.1.T. "48 AST RAEI SE ANMMRR RREIE 


Wilfred Roth 


Columbia '43 


HARTFORD 3, CONNECTICUT 
NCE GEL DRA RRS RMMENRRR RI 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 


Engineers and Consultants 





DESIGN AND SUPERVISION OF CONSTRUCTION 


REPORTS—EXAMINATIONS—APPRAISALS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE. INC. 
Engineers 


_ Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Buildings 
Designs Investigations 
Supervision of Construction 
Boston, Massachusetts 





GANNETT FLEMING CoRDDRY 


AND CARPENTER, INC. 
Engineers 
HARRISBURG, PA. 
Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
Expressways, Toll Roads, Bridges and Airports. Traffic & 
Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and 
Reports. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Watoo F. Puxe “15 
Hanoto E. Procror ‘17 


y 


Hersert S. Crevervon °10 
Joun A. Dow 23 


Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 








Eapiz, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 


500 FirtH AvENUE New York 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
J. K. Campbell, M.LT. 711 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 


Statler Building, Boston 16, Mass. 


Cuarves NEtson DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 
915 EAST STATE ST. 
Cc. N. Dees °35 


ROCKFORD, ILL. 


R. S. KNow anp °40 








THE KULJIAN CORPORATION 


Consultants e Engineers e Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 


Army & Navy _ Installations, Air Fields, Hangars 


H. A. Kuljian "19 A. H. Kuljian ‘48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor, Mueser & RUTLEDGE 
CONSULTING ENCINEERS 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 


Tests; Reports, Design and Supervision 


Wittiam H. Muesear °22 Pup C. Rutcepee °33 








FABRIC RESEARCH LABORATORIES 


Incorporated 
Research, Development and Consultation 
for Textile and Allied Industries 
1000 Providence Highway Dedham, Mass. 


W. J. Hamavuncer, “21 K. R. Fox, “40 E. R. Kaswett, "39 


GIVEN BREWER 
Consulting Engineer 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 


MARION, MASS. TEL, 103, 110 


G. A. Brewer "38 








GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Malcolm G. Davis °25, Vice President Allen W. Reid “12, E. C. Edgar °35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York @ Washington 
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Caprrot ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes @ Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 
Rochester, N. Y. 


Dallas, Texas 
Rebert E. Smith “41, Vice President 
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GREATER RANGE OF FABRICS CAN NOW BE WOVEK 
ON THE DRAPER X-2 MODEL LOOM 





e adaptation of a new Draper High Roll Ratchet 
ke-Up for the X-2 model makes it possible to 
‘ave fine cottons or synthetics equally well on 
e loom. 

Equipped with double take-up rolls, this take-up 
ovides the increased frictional surface needed to 
Id the cloth when weaving spun or filament yarns. 


A separate wind-up permits easier doffing. A 
pressure roll allows the cloth to be doffed withou! 
stopping the loom. 

Linkage-Type Parallel Motions, Clock Spring 
Top, Center Fork Motion and many other refinements 
combine to make the Draper X-2 the most versatile 
loom in the world today. 


ATLANTA, GA. 


QD DRAPER conronariom | creensso%, n0. 





HOPEDALE, MASS. SPARTANBURG, S. C. 
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“Monument to Power” 


Every engineered structure stands as a tribute to 
the men who planned and built it. And to the 
efficiency of their equipment, too. 

Simplex -ANHYDREX cables, for instance, which 
are used everywhere for power distribution, 
control, floodlighting and numerous other 
functions. These expertly-engineered cables 

are equally suitable for overhead or in-the- 
ground use. They resist sunlight, ground acids, 
alkalies, oil, heat and flame, and their 
ANHYDREX insulation makes them 
super-resistant to water. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 
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Wire sculpture by Henry Szafarz 





ANHYDREX 
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FRCQUENCY Manet 


G-R offers several types of 

simple motor dial drives to con- 

, vert the Type 1304-B generator 

,and other manually - operated 

instruments to automatic sweep 
drives. 

The Type 908-P1 is intended primarily for use with a graphic 
recorder since its synchronous motor provides convenient time 
base. Type 90§-P2 has higher speed which is particularly suitable 
for limited sweep applications with oscilloscopes. 

Both drives can be attached simply to the main frequency con- 
trol in place of the knob. The motors are self-reversing; adjust- 
able stops are provided for the dial to reverse the motor at any 
dial-position desired. 

When used on the Type 1304-B Generator the sweep times are: 


Type 908-P1 Synchronous Dial Drive: 50 sec/frequency 
decade or 15 sec/octave. Price: $27.50 


Type 908-P2 Synchronous Dial Drive: 6°; sec/frequency 
decade cr 2 sec/octave. Price: $27.50 
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Essentially Constant Output Voltage — continuously variable from 
less than 5 millivolts to 50 volts — between 20 and 
20,000 cycles varies less than +0.25 db 


Logarithmic Frequency Scale — scale length approximately 
12 inches — frequency calibration accurate within 
+(1%+0.5 cycle) 

Extremely Low Distortion — total harmonic content less than 
0.25% from 100 to 10,000 cycles 


High Frequency Stability — drift from cold start less than 7 
cycles in first hour; essentially complete in 2 hours 


Very Low Hum — less than 0.1% of output voltages above 10% 
of full scale 

Accurate Output Voltmeter calibrated in open circuit output volt- 
age and in dbm — used as Zero beat indicator and also 
as frequency calibrator in terms of line frequency 


Dial Can Be Motor Driven with several combinations of G-R Dial 
Drives to plot frequency characteristics automatically 
with graphic recorders 


Frequency-Increment Dial calibrated +50 to —50 cycles with 
accuracy of +1 cycle 


Balanced Or Unbalanced Output Connections 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 


WE SELL DIRECT 
Prices are net, FOB Cambridge 
or West Concord, Mass 


920 S. Michigan Ave. CHICAGO 5 


1150 York Road, Abington, Pa. PHILADELPHIA 


8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 





1000 N. Seward St. LOS ANGELES 38 
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